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maintained at the Patent and Trademark Office (PTO). The applicants file this petition 
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to respectfully invoke the supervisory authority of the PTO under 37 CFR §1.1 81 (a)(3) 
and/or 37 CFR §1.182. The Commissioner is respectfully requested to: 

i) order the originally-filed 30-page specification, claims, and 
abstract be entered into the file history maintained at the PTO, 

ii) order the 35-page specification, claims, and abstract currently 
found in the file history maintained at the PTO be expunged or otherwise 
removed, 

iii) order the above-identified patent application to continue to be 
accorded the original April 26, 2000 filing date after these actions, and 

iv) order the pending Office Action mailed March 15, 2004 for the 
above-identified patent application be vacated or otherwise withdrawn. 
The applicant finds MPEP §601. 01(d) and 37 CFR §1. 53(e) useful as 

guidelines for this situation, even though this is not a response to a "Notice of 
Incomplete Application" or "Notice of Omitted Items" from the PTO. 

Statement of Facts 

The above-identified patent application was filed on April 26, 2000 by 
Nancy R. Gamburd, Reg. No. 38,147, Patent Attorney, of Gamburd & Associates, Ltd. 
via Express Mail No. EK429074425US. This Express Mail package included: 

i) a transmittal cover letter (Exhibit 1 ), 

ii) a specification, claims, and abstract (Exhibit 2), 

iii) a set of informal drawings (Exhibit 3), 

iv) an executed declaration and power of attorney (Exhibit 4), 

v) an executed assignment and cover sheet (Exhibit 5), and 

vi) a return postcard (Exhibit 6). 

The originally-filed specification, claims, and abstract (Exhibit 2) was 30 
pages as indicated on the transmittal cover letter (Exhibit 1) and the return postcard 
(Exhibit 6). Additionally, the originally-filed specification and abstract (Exhibit 2) is 
entitled "Apparatus, Method and System for Maintaining Call Control at a Gateway 
Mobile Switching Center Utilizing a Packet Network." 
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Receipt of the Express Mail package was confirmed when the return 
postcard (Exhibit 6) was received by Attorney Gamburd. The return postcard (Exhibit 
6) includes a PTO label indicating that serial no. 09/558,613 was assigned to the 
above-identified patent application and that April 26, 2000 was the filing date. The 
return postcard (Exhibit 6) is postmarked May 2, 2000. Notably, the "specification, 
claims, and abstract (30 pages)" item on the return postcard (Exhibit 6) is not 
annotated. This indicates that the originally-filed 30-page specification, claims, and 
abstract (Exhibit 2) was received by the PTO. 

Exhibits 1-6 were copied from the historical records for this patent 
application maintained by outside counsel for Lucent. A declaration by Attorney 
Gamburd (Exhibit 7) confirms the foregoing facts and provides additional support that 
Exhibit 2 is the originally-filed 30-page specification, claims, and abstract for patent 
application serial no. 09/558,613, filed on April 26, 2000. 

European patent application no. 01303679.3, entitled "Apparatus, Method 
and System for Maintaining Call Control at a Gateway Mobile Switching Center Utilizing 
a Packet Network," was filed on April 23, 2001 by Lucent. This European application 
was published as document no. EP 1 150 522 (Exhibit 8). The applicant (i.e., Lucent) 
' claimed priority to U.S. patent application serial no. 558,613, filed on April 26, 2000. 
When comparing the specifications, claims, and abstracts of Exhibits 2 and 8, one finds 
that paragraph numbers were added in Exhibit 8 and that the number of claims was 
reduced from 56 claims in Exhibit 2 to 32 claims in Exhibit 8. Nevertheless, one 
recognizes that the originally-filed 30-page specification, claims, and abstract (Exhibit 2) 
was filed in the European Patent Office on April 23, 2001 because the same text in the 
specification, claims, and abstract of Exhibit 8 is also found in Exhibit 2. 

On October 29, 2002, the applicants filed an associate power of attorney 
and change of correspondence address (Exhibit 9) with the PTO for the above- 
identified patent application in conjunction with transfer of patent prosecution from 
Gamburd & Associates to Fay, Sharpe, Pagan, Minnich & McKee, LLP (Fay Sharpe), 
1100 Superior Avenue, Seventh Floor, Cleveland. OH 44114-2518. On November 8, 
2002, the PTO mailed a corrected filing receipt (Exhibit 10) to the applicants showing 
the Fay Sharpens correspondence address. 
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On November 26, 2002, the applicants filed a request for corrected filing 
receipt (Exhibit 1 1 ) with the PTO. The request pointed out that: i) Inventor Hudepohl's 
name was spelled wrong, ii) the total number of claims should be 56, rather than 54, iii) 
the number of independent claims should be five (5), rather than four (4), and iv) the 
filing fee received should be $1494, rather than $1380. In response, on December 16, 
2002, the PTO mailed a corrected filing receipt and a response to request for corrected 
filing receipt (Exhibit 12) to the applicants. The corrected filing receipt (Exhibit 12) 
showed Inventor Hudepohrs name spelled correctly. The response to request for 
corrected filing receipt (Exhibit 12) indicated that the number of claims (i.e., 54 total 
claims and four (4) independent claims) and the filing fee (i.e., $1 380) reflected on the 
filing receipt was correct The PTO explained that the number of claims (i.e., 56 total 
claims and five (5) independent claims) and the filing fee (i.e., $1494) identified in the 
request for corrected filing receipt (Exhibit 1 1 ) was a miscalculation by the applicants. 
Notably, the filing receipts (Exhibits 10 and 12) both showed the correct number of 
drawings (see Exhibits 1 , 2, 3, and 6), the correct applicants (see Exhibits 1,4,5, and 
6), and the correct title (see Exhibits 1,2,4, 5, and 6). At that time, the applicants had 
reason to believe that this minor discrepancy related to the number of claims could be 
^ resolved with an Examiner after an Office Action was issued. The applicants had no 
reason to believe, at that time, that the specification, claims, and abstract in the file 
history maintained by the PTO was not the originally-filed 30-page specification, claims, 
and abstract (Exhibit 2) from this minor discrepancy. Indeed, once a filing receipt was 
issued for the above-identified patent application, it was reasonable for the applicants 
to believe that the Office of Initial Patent Examination (OIPE) had: 

i) confirmed that the title on the specification, claims, and abstract 
in the file history maintained by the PTO matched the title identified in the 
transmittal cover letter (Exhibit 1 ) and executed declaration and power of 
attorney (Exhibit 4) and 

ii) confirmed that the specification, claims, and abstract in the file 
history maintained by the PTO were consistent with the drawings (Exhibit 
3). 
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On March 15, 2004, the PTO mailed a first Office Action (Exhibit 13) on 
the above-identified patent application to the applicants. This Office Action (Exhibit 1 3) 
indicated that claims 1-54 were pending in the application and discussed various 
grounds for rejection. Referring now to Exhibit 15, Alan 0. Brandt, Reg. No. 50,218, 
Patent Attorney, of Fay Sharpe began reviewing the Office Action (Exhibit 13) in April 
2004. Attorney Brandt noticed that the grounds for rejection referred to specific 
language in the claims and that the same specific language could not be found in the 
claims of the originally-filed 30-page specification, claims, and abstract (Exhibit 2). 
Additionally, Attorney Brandt found a discrepancy between the Office Action (Exhibit 
13) and the originally-filed 30-page specification, claims, and abstract (Exhibit 2) as to 
the total number of claims pending. There were 56 total claims in the originally-filed 30- 
page specification (Exhibit 2) and the Office Action (Exhibit 13) indicated that only 54 
claims were pending. The Office Action (Exhibit 13) stated that any inquiries 
concerning PTO communications for the above-identified patent application should be 
directed Examiner Rasha S AL-Aubaidi or Supervisory Patent Examiner Ahmad Matar. 

With continuing reference to Exhibit 15, on April 7, 2004, Attorney Brandt 
contacted Examiner AL-Aubaidi by telephone to discuss this matter. Attorney Brandt 
and Examiner AL-Aubaidi compared claim 1 from the specification, claims, and abstract 
in the file history maintained at the PTO to claim 1 in the originally-filed 30-page 
specification, claims, and abstract (Exhibit 2) and found that they were not the same. 
Attorney Brandt and Examiner AL-Aubaidi also compared the total number of claims in 
the specification, claims, and abstract in the file history maintained at the PTO to the 
total number of claims in the originally-filed 30-page specification, claims, and abstract 
(Exhibit 2) and found that they were not the same. There were 54 total claims in the 
specification, claims, and abstract in the file history maintained at the PTO and 56 total 
claims in the originally-filed 30-page specification, claims, and abstract (Exhibit 2), 
Attorney Brandt and Examiner AL-Aubaidi agreed to discuss this matter further after 
each had an opportunity to investigate their respective files. 

On April 12, 2004 Attorney Brandt and Examiner AL-Aubaidi discussed 
this matter again via telephone. Examiner AL-Aubaidi indicated that she had not found 
anything in the file history maintained at the PTO to explain the problem. Attorney 
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Brandt indicated that he had not found anything in the historical records maintained by 
outside counsel for this patent application that might explain why the claims from the 
originally-filed 30-page specification, claims, and abstract were not in the PTO's file. 
Attorney Brandt indicated that he had found U.S. Pat. No. 6.307,929, Serial No. 
09/558.578 (Exhibit 14). Attorney Brandt also indicated that the '929 patent (Exhibit 
14): i) includes claims that seem to match up to the specific language referred to in the 
Office Action (Exhibit 13), ii) was filed on April 26, 2000, iii) was issued on October 23, 
2001, and iv) was assigned on its face to Lucent. Attorney Brandt requested that 
Examiner AL-Aubaidi check the number of pages in the specification, claims, and 
abstract in the file history maintained at the PTO. Examiner AL-Aubaidi indicated that 
there were 35 pages in the specification, claims, and abstract in the file history 
maintained at the PTO. Attorney Brandt indicated that there were 30 pages in the 
originally-filed specification, claims, and abstract (Exhibit 2). Attorney Brandt and 
Examiner AL-Aubaidi discussed the title on the specification, claims, and abstract in the 
file history maintained by the PTO and found that it was the same as the title on the 
'929 patent (Exhibit 14). The title for both was found to be "Apparatus, Method and 
System for Providing Conditional Answering in Multiple Leg Telecommunication 
Sessions." Notably, the title on the originally-filed 30-page specification, claims, and 
abstract (Exhibit 2) is "Apparatus, Method, and System for Maintaining Call Control at a 
Gateway Mobile Switching Center Utilizing a Packet Network." Examiner AL-Aubaidi 
requested that Attorney Brandt fax the claims from the originally-filed 30-page 
specification, claims, and abstract (Exhibit 2) to her so she could discuss this matter 
with Supervisor Matar. 

On April 15, 2004, Supervisor Matar and Examiner AL-Aubaidi contacted 
Attorney Brandt by telephone. Examiner AL-Aubaidi indicated that she had not found 
the originally-filed claims faxed to her in the file history maintained at the PTO or in any 
patent application file that she thought might have been related. Supervisor Matar and 
Examiner AL-Aubaidi indicated that they had compared the application in the file history 
maintained at the PTO for the above-identified patent application with the '929 patent 
(Exhibit 14) and that the specification and claims appeared to be the same, but that the 
drawings were different. Attorney Brandt informed Supervisor Matar and Examiner AL- 
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Aubaidi that the historical records maintained by outside counsel included a return 
postcard (Exhibit 6) from the PTO indicating that a 30-page specification, claims, and 
abstract was received by the PTO and that Examiner AL-Aubaidi had indicated that the 
specification, claims, and abstract in the file history maintained at the PTO was 35 
pages. Attorney Brandt asked Supervisor Matar if he would enter the originally-filed 30- 
page specification, claims, and abstract into the record. Supervisor Matar indicated that 
he could not grant the original filing date to any specification, claims, and abstract 
submitted now and that this would be a matter for the Petitions Office to decide. Thus, 
since April 15, 2004, the applicants have taken a course of action to fully investigate 
this matter and prepare this petition. 

A declaration by Attorney Brandt (Exhibit 1 5) confirms the foregoing facts 
of April 2004 and provides additional support for when this matter was identified and 
when the applicants became aware that it would be necessary to prepare this petition. 

The applicants obtained a copy of the file history maintained at the PTO 
for the above-identified patent application in May 2004. The PTO file history included: i) 
a transmittal cover letter (Exhibit 16), ii) a 35-page specification, claims, and abstract 
(Exhibit 17), iii) a set of informal drawings (Exhibit 18), and iv) an executed declaration 
- and power of attorney (Exhibit 1 9). Notably, the transmittal cover letter (Exhibit 1 6), set 
of informal drawings (Exhibit 18), and executed declaration and power of attorney 
(Exhibit 1 9) from the PTO file history match the corresponding originally-filed transmittal 
cover letter (Exhibit 1), set of informal drawings (Exhibit 3), and executed declaration 
and power of attorney (Exhibit 4). However, the 35-page specification, claims, and 
abstract (Exhibit 17) from the PTO file history does not match the originally-filed 30- 
page specification, claims, and abstract (Exhibit 2). We also note that the title on pages 
1 and 35 of the 35-page specification, claims, and abstract (Exhibit 17) from the PTO 
file history does not match the title on the transmittal cover letter (Exhibit 16) and 
executed declaration and power of attorney (Exhibit 19) from the PTO file history. 
Moreover, pages 6 and 7 of the 35-page specification, claims, and abstract (Exhibit 17) 
from the PTO file history identify Figures 1 A, IB, 10, 2, 3, 4, and 5, while the set of 
informal drawings (Exhibit 18) from the PTO file history provide Figures 1 , 2, 3, 4, 5, 6, 
and 7. 
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Points to be Reviewed 

The applicants respectfully request review of the evidence presented 
herein showing that the specification, claims, and abstract currently found in the file 
history maintained at the PTO for the above-identified patent application is not the 
originally-filed 30-page specification, claims, and abstract and showing that the 
originally-filed 30-page specification, claims, and abstract was received by the PTO. 
Additionally, the applicants respectfully request review of the validity of the first Office 
Action mailed March 15, 2004 which is based on the wrong specification, claims, and 
abstract. 

Action Requested 

The applicants respectfully request the following actions: 

i) order the originally-filed 30-page specification, claims, and 
abstract be entered into the file history maintained at the PTO, 

ii) order the 35-page specification, claims, and abstract currently 
found in the file history maintained at the PTO be expunged or otherwise 
removed, 

iii) order the above-identified patent application to continue to be 
accorded the original April 26, 2000 filing date after these actions, and 

iv) order the pending Office Action mailed March 15, 2004 for the 
above-identified patent application be vacated or otherwise withdrawn. 

Payment of Fee 

Applicants hereby submit the $130 petition fee required under 37 CFR 
§1.1 7(h) to the PTO for consideration of this petition. 

Authorization is hereby made to charge the amount of $130 to Deposit 
Account No. 06-0308. 

The Commissioner is hereby authorized to charge any additional fees and 
credit any overpayment to Deposit Account No. 06-0308. A duplicate of this paper is 
attached. 
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It is respectfully requested that, upon grant of the petition, the petition fee 
be refunded by a credit to the charge authorized above. 



Respectfully submitted, 



FAY, SHARPE, FAGAN 
MINNICH & McKEE. LLP 




Joseph®. Dreher 

Rec/. No. 37,123 

1 100 Superior Ave., 7*^ Floor 

Cleveland, Ohio 44114 

Tel. (216)861-5582 

Fax (216)241-1666 



Certificate of Mailing 
I certify that this Petition for Extension of Tinne Under 37 C.F.R. 1.136(a) Is being 

□ deposited with the United States Postal Service as First Class mail under 37 C.F.R. § 1 .8, addressed 
to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on the date indicated 
below. 

□ transmitted via facsimile under 37 C.F.R. § 1 .8 on the date indicated below. 

^ deposited with the United States Postal Service "Express Mail Post Office to Addressee" service 
under 37 C.F.R. 1.10 on the date indicated below and is addressed to: MAIL STOP PETITION, 
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Express Mail No. EK429074425US 
Calabrese 10-3-7-16 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
PATENT APPLICATION 



INVENTORS: 



CASE: 
TITLE: 



Calabrese, Robert Thomas 
Hudepohl, Thomas Edward 
Riley, Douglas Harvey 
Thompson, Robin Jeffrey 

Calabrese 10-3-7-16 

Apparatus, Method and System For Maintaining Call Control at a 
Gateway Mobile Switching Center Utilizing a Packet Network 



ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Enclosed are the following papers relating to the above-named application for patent: 

Specification, Claims and Abstract (30 pages) 
7 Sheets of informal drawings 
Assignment with Cover Sheet 
Declaration and Power of Attorney 

CLAIMS AS FILED 

The fee has been calculated as shown below: 



Small Entity 



Large Entity 



FOR 


No. Filed. 


No. Allowed 


No. Extra 


Rate 


Fee 


OR 


Rate 


Fee 


Basic Fee 










$345.00 


OR 




$690.00 


Total Claims 


56 


-20 = 




x$9.00 


$ 


OR 


X $18.00 


$648.00 


Independent Claims 


5 


-3 = 


2 


X $39.00 


$ 


OR 


X $78.00 


$156.00 


Multiple Dep. Claims 


+$130.00 


s. 


OR 


+ $260.00 


$0.00 


Other Fees 


$ 


$ 


OR 


$ 


$0.00 


TOTAL 


$ 


OR 


TOTAL 


$1,494.00 



Please file the application and charge Lucent Technologies, Inc. Deposit Account No. 
12-2325 the amount of $1,494.00 to cover the filing fee. Duplicate copies of this letter are 



Express Mail No. EK429074425US 
Calabrese 10-3-7-16 

enclosed. In the event of non-payment or improper payment of required fee, the 
Commissioner is authorized to charge or to credit Deposit Accoxmt No, 12-2325 as required 
to correct the error. 

Please address all correspondence to: 

Nancy R. Gamburd 
Gamburd & Associates, Ltd, 
1 0 South LaSalle Street, Suite 3300 
Chicago, Illinois 60603-1002 

Telephone calls should be made to me at (312) 372-2920 extension 125. 
Faxes should be transmitted to me at (3 1 2) 372-7762. 



Respectfully, 




Date: April 26, 2000 Nancy R. Gamburd 

Registration No. 38,147 
Attorney for Applicants 



Lucent Technologies Inc. 
600 Mountain Avenue 
P.O. Box 636 

Murray Hill, New Jersey 07974-0636 
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APPARATUS, METHOD AND SYSTEM FOR MAINTADJING 
CALL CONTROL AT A GATEWAY MOBILE SWITCHING CENTER 
5 UTILIZING A PACKET NETWORK 

Field of the Invention 

The present invention relates, in general, to mobile telecommunication 
systems and, more specifically, to an apparatus, method and system for maintaining call 
1 0 control at a gateway mobile switching center utilizing a packet network. 

Background of the Invention 

In recent years, there has been an exponential grov^ in the use and 
provisionofwirelesstelephony services, such as cellular and PCS services. With such 

15 growth, a mobile xmit such as a cellular telephone may traverse different geographic 
regions, obtaining teleconmiunicatiori services from a wide variety of service providers 
utilizing a wide variety of equipment 

In addition, with the advent of increasingly sophisticated mobile 
telecommunication services, there is a growing need to maintain control over calls to and 

20 from mobile units, such as cellular telephones, at a central location. Such central control 
is especially important for the implementation of advanced calling features such as call 
waiting, call forwarding on busy, and three-way calling. Such central control should also 
utilize advanced networking capability, such as use of packet networks such as 
asynchronous transfer mode ("ATM") packet networks or Intemet protocol ("IP") packet 

25 networks. 

As a consequence, a need remains for an apparatus, method ^d system to 
provide for maintaining call control, for both incoming and outgoing calls, at a 
designated mobile switching center, utilizing a packet network. The apparatus, method 
and system should also provide the capability to implement advanced calling features in a 
30 mobile environment, such as call waiting or three-way calling, without utilizing 

additional circuit switched network links such as trunk lines. The apparatus, method and 
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system should also provide for increased network efficiency, increased ease of 
implementation of advanced calling features, conservation of circuit switched network 
resoiirces, and capability of implementation in utilizing existing network equipment. 

5 Summary of the Invention 

The apparatus, method and system embodiments of the present invention 
provide for maintaining call control at a gateway mobile switching center (MSG), for 
roaming mobile units, utilizing a packet network or link, such as an ATM link, for bearer 
traffic transport. The preferred system embodiment includes a gateway MSG, a serving 

10 MSG, and a base station having a wireless link with the roanriing mobile xrnit. All 

incoming calls to the roaming mobile unit and outgoing calls firom the roaming inobile 
unit are transmitted (or routed) through the gateway MSG, over a packet link created 
between the gateway MSG, the serving MSG, and the base station. The gateway MSG 
thereby maintains all call control for the roaming mobile unit for the implementation of 

15 advanced calling features, such as call waiting, call forwarding on busy, and three-way 
calling. 

The gateway MSG includes a protocol handler for voice (PHV). For any 
given incoming call for the roaming mobile unit or outgoing call fi-om the roaming 
mobile unit, the gateway MSG designates a specific address (or channel) on the PHV, 

20 referred to as a data link connection identifier (DLGI), for use as an address for voice 
packets to be received fi'om the roaming mobile unit via the base station and serving 
MSG; the base station also provides a base station packet address to the gateway MSG, 
for use as an address for voice packets to be received fi'om the gateway MSG (through the 
serving MSG) for the roaming mobile unit, thereby creating a fiiU duplex packet link. 

25 The packet link provides or serves as a voice path between the base station, the serving 
MSG, and gateway MSG, with all conununication to and from the roaming mobile unit 
routed through the gateway MSG. The gateway MSG thereby maintains all call control 
for the roaming mobile unit for the implementation of advanced calling features, such as 
call waiting and three-way calling, 

30 In the preferred embodiment, the DLGI is included as a new parameter for 

ANSI-41 compatible messages, such as within Location Requests and Routing Requests. 
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In addition, new ANSI-41 compatible messages are also utilized, a Gateway Origination 
Request containing the base station packet address and a Gateway Origination Request 
Return Result containing the new DLCI parameter. 

Numerous other advantages and features of the present invention will 
5 become readily apparent from the following detailed description of the invention and the 
embodiments thereof, from the claims and from the accompanying drawings. 

Brief Description of the Drawings 

Fig. 1 is a block diagram illustrating a first system embodiment to 
10 maintain call control at a gateway mobile switching center utilizing a packet network in 
accordance with the present invention. 

Fig. 2 is a block diagram illustrating a second system embodiment to 
maintain call control at a gateway mobile switching center utilizing a packet network in 
accordance with the present invention. 
15 Fig. 3 is a block diagram illustrating an apparatus embodiment to maintain 

call control at a gateway mobile switching center utilizing a packet network in 
accordance with the present invention. 

Fig. 4 is a flow diagram illustrating a method embodiment to maintain call 
control at a gateway mobile switching center having an integrated HLR, utilizing a packet 
20 network, for incoming calls in accordance with the present invention. 

Fig. 5 is a flow diagram illustrating a method embodiment to maintain call 
control at a gateway mobile switching center having an integrated HLR, utilizing a packet 
network, for outgoing calls in accordance with the present invention. 

Fig. 6 is a flow diagram illustrating a method embodiment to maintain call 
25 control at a gateway mobile switching center having a stand-alone HLR, utilizing a 
packet network, for incoming calls in accordance with the present invention. 

Fig. 7 is a flow diagram illustrating a method embodiment to maintain call 
control at a gateway mobile switching center having a stand-alone HLR, utilizing a 
packet network, for outgoing calls in accordance with the present invention. 

30 
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Detailed Description of the Invention 

While the present invention is susceptible of embodiment in many 
different forms, there are shown in the drawings and will be described herein in detail 
specific embodiments thereof, with the understanding that the present disclosure is to be 

5 considered as an exemplification of the principles of the invention and is not intended to 
limit the invention to the specific embodiments illustrated. 

As mentioned above, a need remains to provide for maintaining call 
control at a designated mobile switching center, utilizing a packet network. In 
accordance with the present invention, an apparatus, method and system are provided 

10 which maintain call control, for both incoming and outgoing calls, at such a designated 
mobile switching center ("MSG"), referred to herein as a "gateway" MSG, utilizing a 
packet network, hi the preferred embodiment, an ATM packet network is utilized to 
provide such call control at the gateway MSG, and to provide a packet link for bearer 
traffic between the gateway MSG and any serving MSG. As a consequence, in 

1 5 accordance with the present invention, advanced calling features, such as call waiting or 
three-way calling, may be implemented in a mobile environment without utilizing 
additional circuit switched network links such as trunk lines. The various embodiments 
of the present invention therefore provide for increased network efficiency, increased 
ease of implementation of advanced calling features, conservation of circuit switched 

20 network resources, and capability of implementation in utilizing existing network 
equipment. 

Fig. 1 is a block diagram illustrating a first system embodiment 100 to 
maintain call control at a gateway MSG utilizing a packet network in accordance with the 
present invention. Fig. 2 is a block diagram illustrating a second system embodiment 200 

25 to maintain call control at a gateway mobile switching center utilizing a packet network 
in accordance with the present invention. The systems 100 includes one or more mobile 
switching centers ("MSGs") 1 15 (in Fig. 1) and 125 (in Fig. 2) and one or more wireline 
switching centers 105, which may also be connected via trunk and.signaling lines 160 to 
each other and to a broader network 1 10, such as a public switched telephone network 

30 ("PSTN") or an integrated services digital network ("ISDN"), providing multiple 

telecommunication connections to other locations, such as providing a link to a computer 
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150 (or other internet connection) and a link to satellite 1 35, such as a telecommxinication 
satellite. 

As discussed in greater detail below, in accordance with the present 
invention, any of the MSCs 115 and 125 may function as a gateway MSG. Incoming 
5 calls to a mobile unit 130 will be routed and controlled by the gateway MSG. Outgoing 
calls which originate at a different, "serving" MSG (1 15 or 125) will be routed oyer an 
ATM link to the gateway MSG, to provide call control and advanced calling features, 
such as call waiting, call forwarding and three-way calling. 

Referring to Figs. 1 and 2, the systems 100 and 200 may also include one 
10 or more intelligent network devices referred to as adjunct network entities 120, such as a 
service control point ("SCP"), a service node ("SN"), an intelligent peripheral ("IP"). 
Another type of adjunct network entity implements database functionality, and is 
generally referred to as a home location register ("HLR"). As illustrated in Fig. 1, the 
HLR functionality is implemented utilizing stand-alone home location registers ("S- 
15 HLRs") 155, In contrast, in Fig. 2, the HLR functionality is implemented in an 

equivalent form, utilizing integrated home location registers ("I-HLRs"), which are 
integrated within the MSGs 125. The adjunct network entities 120 are preferably 
connected or coupled to a MSG 115 (or 125), utilizing either a packet-based or a circuit 
switched connection. The system 100 or 200 may also have a network (such as internet) 
20 connection to a computer 150 (or other network communication device). In the preferred 
embodiment, each MSG 1 15 or 125 also includes or is associated with a database referred 
to as a visitor location register (" VLR"). 

As indicated above, for the system 200 embodiment, HLR functionality is 
; integrated into the mobile switching centers, as MSGs 125 (with I-HLRs). As discussed 
25 in greater detail below, the system 200 with I-HLR functionality within the MSG 125 

may utilize different messaging types for implementation of the present invention, and in 
all other respects is identical to the system 100 illustrated in Fig. 1. 

In accordance with the present invention, the MSGs 1 15 or 125 are also 
coupled to each other through a packet-based channel, line or network, such as ATM link 
30 165, which may be any type of medium, such as. a fiber optic, cable or other physical 
medium for providing an ATM link. In the preferred embodiment, the MSGs 115 and 
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125 are also linked to base stations (or other wireless transceivers) 145, preferably via 
currently employed frame relay links 170 or other packet based systems (such as ATM) 
(when backwards compatibility is not required). The base stations 145, in turn, provide a 
wireless communications link from the MSCs 1 15 or 125 to the various mobile \mits 130, 
5 such as cellular, PCS or other wireless telephones, personal digital assistants or other 
wireless devices, within particular geographic regions, for voice and data 
communications; The wireline switching center 105 is also generally connected to a 
plurality of telephones 140 or other customer premise equipment, also for voice and data 
commimications. In addition, while the wireline (105) and mobile switching centers 115 
10 and 125 are usually physically separated due to regulatory and other historical reasons, 
these switching centers may also be combined into one or more switching centers having 
both wireline and wireless functionalities. 

Continuing to refer to Figs, 1 and 2, any of the MSCs 1 15 or 125, for any 
given mobile imit 130, may be operating as a gateway MSC in accordance with the 
15 present invention. More specifically, each mobile unit 130 is generally assigned to a 

particular MSC (1 15 or 125), referred to as its home MSC, with information pertaining to 
that mobile unit 130 stored in a corresponding HLR, such as within an S-HLR 155 
associated with the home MSC 1 1 5 or within an I-HLR of a home MSC 125 . Such 
information, for example, may include calling features and services available to that 
20 particular mobile unit 130. Through the various corresponding base stations 145 or other 
wireless transceivers, each MSC 115 or 125 generally provides mobile 
telecommimication and other services to mobile units 130 within a particular geographic 
region or range. As each mobile unit 130 may roam throughout or traverse a geographic 
region, it may move out of the range of a particular MSC (1 1 5 or 125) and its 
25 corresponding base stations 145, and into the range of another MSC (1 15 or 125) with its 
corresponding base stations 145, with a corresponding hand off of an ongoing 
communication session between the MSCs (1 15 or 125) (via base stations 145). 
(Additional hand offs may also occur between base stations 145 connected to the same 
MSC 115 or 125). 

30 As a consequence, when an MSC 1 15 or 125 is providing 

telecommunication and other services to a mobile unit 130 that has roamed into its range 
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or geographic region (i.e., within range of any of its corresponding base stations 145), 
that MSG (1 15 or 125) is referred to as a serving MSG. A roaming mobile unit 130 may 
both initiate outgoing calls and receive incoming calls while within the range of any 
given serving MSG. Such a serving MSG typically stores and maintains information 
5 pertaining to such roaming mobile units within the visitor database (VLR) of its 

associated HLR, such as a S-HLR 155 associated with an MSG 1 1 5 or an I-HLR of an 
MSG 125. 

In accordance with the present invention, for any given mobile unit 130, a 
home MSG 1 15 or 125 will generally operate as a gateway MSG while one of its assigned 
10 mobile imits 130 is in another, different geographic area and is being served by a serving 
MSG. Any MSG 1 15 or 125 may function as a gateway MSG for a particular mobile unit 
130, provided that it has a complete database for that mobile unit 130 and is able (or 
assigned) to route incoming calls for that mobile unit 130. As a consequence, any given 
MSG 1 15 or 125 may be both a gateway MSG and a serving MSG during the same period 
15 of time: an MSG 1 15 or 125 operates as a gateway MSG when providing services to its 
own assigned (or home) mobile imits 130 which have roamed into another region, as 
discussed in greater detail below; and an MSG 1 15 or 125 operates as a serving MSG 
when providing services to any mobile unit 130 within its region or range (both visiting 
and home mobile units 130). 
20 The gateway functionality referred to above, in accordance with the 

present invention, allows a gateway (home or anchor) MSG 1 15 or 125 to retain control 
over all incoming and outgoing calls to and from its assigned (or home) mobile units 130. 
This gateway functionality, therefore, allows the gateway MSG 1 15 or 125 to implement 
advanced calling features, such as call waiting or three-way calling, regardless of the 
25 current location of any of its mobile units 130. As discussed in greater detail below, such 
control is maintained by creating (or routing) a voice path between a serving MSG and a 
gateway MSG through a packet network, such as through an ATM network or link 165. 
During call set up, a gateway MSG reserves or designates an address, utilizing a new 
parameter referred to as a data link connection identifier ("DLGI"), for use for all voice 
30 and data packets for that call (i.e., traffic or bearer traffic) to be transmitted to the 

gateway MSG from a serving MSG over the packet network. The new DLCI parameter is 
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preferably requested and transmitted in new message forms, respectively referred to as a 
gateway origination request and gateway origination return result. In the preferred 
embodiment, the gateway origination request and return result messages are extensions 
compatible with the ANSI-41 protocol or standard promulgated by the American 
5 National Standards Institute. 

For example, for an outgoing call from a mobile unit 130, the serving 
MSG (1 15 or 125) (via its S-HLR or I-HLR) obtains a DLCI from the gateway MSG (1 15 
or 125). The outgoing call is then created or routed through the gateway MSG (115 or 
125), by transmitting voice packets having the DLGI as an address or header from the 
10 serving MSG to the gateway MSG via a packet network or link, such as via ATM link 
^165. During this time, the gateway MSG (1 15 or 125) may also receive an incoming call 
for the particular mobile unit 130; due to its control over the outgoing call, the gateway 
MSG may provide an alert to the mobile unit 130 such as a call waiting signal, may 
provide a call forwarding on busy, or may create a three-way (barge-in) communication 
15 session. Gall flows and messaging for such call control and routing are discussed in 
greater detail below with reference to Figs. 4 through 7. 

Fig. 3 is a block diagram illustrating an apparatus embodiment 300 to 
maintain call control at a gateway MSG utiUzing a packet network in accordance with the 
present invention. In the preferred embodiment, the apparatus 300 is included within an 
20 MSG 1 15 or 125, such as within the gateway MSG 270 or serving MSG 260 illustrated in 
Fig. 3. The apparatus 300 includes a processor 210, a network interface 215, a memory 
220, and protocol handlers for various packet-based protocols, depending upon the 
system 100 or 200 implementation, such as a frame relay protocol handler ("FRPH") 230, 
a protocol handler for voice ("PHV") 250, and a protocol handler for ATM ("PHA") 240. 
25 Referring to Fig. 3, the network interface 215 is utilized to receive and 

transmit voice information and other data, control messages, call set up messages, and 
other pertinent information, to and from the network 1 10, and is typically designed to 
interface with a circuit switched network. The memory 220 may be a magnetic hard 
drive, an optical storage device, an integrated circuit, or any other type of data storage 
30 apparatus. The memory 220 is used to store information pertaining to program 

instructions or configurations (discussed below), call management and call routing 
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information, and may include database (HLR and VLR) functionality, particularly when 
an HLR is implemented as an I-HLR witiiin an MSG 125. Alternatively, in performing 
such HLR and VLR information storage and functionality, the memory 220 may be 
included within a stand-alone database, such as an S-HLR 155. 
5 ContinuingtorefertoFig. 3, the processor 210 may include a single 

integrated circuit ("IC"), or may include a plurality of integrated circuits or other 
components connected, arranged or grouped together, such as microprocessors, digital 
signal processors ("DSPs"), application specific integrated circuits ("ASICs*'), field 
programmable gate arrays ("FPGAs"), associated memory (such as RAM and ROM), and 
10 other ICs and components. As a consequence, as used herein, the term processor should 
be imderstood to equivalently mean and include a single processor, or arrangement of 
processors, microprocessors, controllers, or some other grouping of integrated circuits 
which perform the functions discussed above and also discussed in detail below with 
reference to Figs. 4 through 7, with associated memory, such as microprocessor memory 
15 or additional RAM, DRAM, SRAM, MRAM, ROM, EPROM or E^PROM. The 

processor 210 with its associated memory may be configured to perform the methodology 
of the invention, as discussed above with reference to Figs. 1 and 2 and as discussed 
below with reference to Figs. 4 through 7. For example, the methodology may be 
programmed and stored, in the processor 210 with its associated memory (and/or memory 
20 220) and other equivalent components, as a set of program instructions (or equivalent 
configuration or other program) for subsequent execution when the processor 210 is 
operative (/.e., powered on and functioning). (Equivalently, when the processor 210 with 
its associated memory and other equivalent components are implemented in whole or part 
as FPGAs and/or ASICs, the FPGAs or ASICs also may be designed, configured or hard- 
25 wired to implement the methodology of the invention). 

Continuing to refer to Fig. 3, in the preferred embodiment, the apparatus 
300 includes a frame relay protocol handler (FRPH) 230 as an interface to the base 
. stations 145 through a frame relay link 170. (In lieu of FRPH 230, other equivalent, 
packet based protocol handlers may also be used, depending upon the available links or 
30 channels to the various base stations 145, such as ATM links). Also in the preferred 
embodiment, voice information from mobile units 130 is subrate sampled by the base 
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stations 145 at 8K bits/second; the subrate samples are transmitted to the MSG 1 15 or 
125 (such as serving MSG 260) via frame relay link 170, and are converted to full rate 
(64K bits/second) utilizing the protocol handler for voice (PHV) 250. The apparatus 300 
further includes a protocol handler for ATM (PHA) 240, to maintain call control 
5 functionality within the gateway MSG 270, when the various MSGs 1 1 5 and 125, such as 
gateway MSG 270 and serving MSG 260, are connected via an ATM link 165. 
Alternatively, in the event the MSGs 1 1 5 and 1 25 are connected through a different type 
of packet link, a corresponding protocol handler should be utilized in lieu of PHA 240, 
such as an Internet protocol (IP) handler. 
1 0 To illustrate the ATM or other packet link between the serving MSG 260 

and the gateway MSG 270, a full duplex voice path 280 (dotted line) between the MSGs 
is illustrated in Fig. 3 . During call set up, the gateway MSG 270 reserves a channel of its 
PHV 250 and provides the serving MSG 260 (via HLR functionality) with a specific 
address for the reserved channel of the PHV 250, referred to as a data link connection 
15 identifier ("DLGI"). The serving MSG 260, in turn, provides the DLGI to the base station 
145 serving the mobile unit 130. Beginning with the mobile unit 130, a wireless link is 
created to the base station 145 which, in turn, transmits subrate voice packets to the 
FRPH 230 (in serving MSG 260) via frame relay link 170, with addressing designating 
the DLGI of the PHV 250 (in the gateway MSG 270). These frame relay voice packets 
20 are transferred to the PHA 240 within the serving MSG 260, which provides the 

appropriate ATM formatting and addressing for the PHA 240 in the gateway MSG 270. 
The ATM packets are transmitted over the ATM link 1 65 to the PHA 240 of the gateway 
MSG 270; the ATM layer is stripped, and the frame relay packets are delivered to the 
DLGI address of the PHV 250 (of the gateway MSG 270). From the PHV 250, the 
25 packets are converted to full rate (e.g., 64K/second for PGM), and transferred to the 
network interface 21 5 for transmission via the network 110. 

Similarly, for incoming voice from the network, the PHV 250 of the 
gateway MSG 270 is provided with an address for the base station 145, with a different 
address for each call handled by the base station 145. Those voice packets or frames are 
30 provided with ATM formatting and addressing, for transmission over ATM link 1 65 to 
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the serving MSG 260 and (via frame relay) to the serving base station 145 for wireless 
transmission to the mobile unit 130. 

As mentioned above, as a mobile unit 130 traverses a given geographic 
region, it may move in or out of range of base stations 145 associated with a given MSG 
5 1 15 or 125. As it does so, the mobile unit 130 typically registers with the MSG 1 15 or 
125 providing service in the newly entered geographic region. During such regisfration, 
a serving MSG 125 receives database information from the gateway (or home) MSG 125 
with I-HLR, and generates a corresponding VLR for the particular mobile \mit, such as 
call handling instructions and triggers. For MSCs 115 with stand-alone HLRs (S-HLRs 
1 0 1 55), the serving MSG 1 1 5 typically transmits a registration notification (ANSI-41 
RegistrationNotification Invoke) to the S-HLR 155, and in response (ANSI-41 
RegistrationNotification Return Result) receives this database information and also 
generates a corresponding VLR for the particular mobile unit, such as call handling 
instructions and triggers. In the preferred embodiment, a second VLR is also generated at 
15 the gateway MSG 1 1 5 or 1 25 by the S-HLR or I-HLR. More specifically, following 

transmission of the registration notification response to the serving MSG 1 15, the S-HLR 
155 also transmits a qualification directive to the gateway MSG 115, which directive 
includes the VLR database information for the roaming mobile unit 130. Alternatively, a 
static VLR may be maintained at the gateway MSG 1 15, and updated by the S-HLR only 
20 when VLR impacting changes are made, such as to change an end user feature code or an 
administrative data entry. Following such a transmission of either the VLR database 
information or changes to the VLR database, the gateway MSG 1 1 5 transmits a 
qualification directive return result as an acknowledgement to the S-HLR. This second 
copy of the VLR at the gateway MSG 1 15 or 125 enables the gateway MSG to determine 
25 whether the roaming mobile unit 130 will have ATM voice path capability for incoming 
and outgoing calls. This second copy of the VLR at the gateway MSG 1 15 or 125 also 
provides a significant contrast with the prior art in which only one copy of a VLR is 
maintained and only at a serving MSG. 

As mentioned above, and as discussed in greater detail below, a new DLGI 
30 parameter and a new message type with a corresponding response are utilized in the 

preferred embodiment. The DLGI parameter may be included as a new parameter within 
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a wide variety of ANSI-41 compatible messages types, such as location requests (with 
corresponding location request return results) and routing requests (with corresponding 
routing request return results). In addition, two new messages are also defined for the 
preferred embodiment: first, a "gateway origination request" (or "gateway origination 

5 request invoke") is utilized by a serving MSC to request a DLCI to establish the ATM 
voice path, and second, a corresponding response referred to as a "gateway origination 
request return resuU" which includes the DLCI of the reserved channel of the PHV of the 
gateway MSC. The gateway origination request (invoke) preferably includes ANSI-41 
parameters such as Billing ID, Dialed Digits, Electronic Serial Number, Mobile 

10 Identification Number, Originating MSC Identification (MSCID) (i.e., identification of 
the serving MSC which is originating an outgoing call firom a mobile unit 130), and 
optionally includes parameters such as Serving Cell ID and Service Option (containing 
voice coder (vocoder) specific information for a particular call). The gateway origination 
request return result optionally includes the new DLCI parameter and other ANSI-41 

15 parameters such as Access Denied Reason and Service Option. The various existing 
parameters are referenced in the subsections comprising section 6; 5. 2 of the ANSI-41 
specification. 

Fig. 4 is a flow diagram illustrating a method embodiment to maintain call 
control at a gateway mobile switching center 125 having an integrated HLR, utilizing a 

20 packet network, for incoming calls firom a network 110 in accordance with the present 
invention. The method begins, step 305, with the reception of an incoming call leg (firom 
the network 1 10) by the gateway MSC 125 (having an I-HLR) for a particular roaming 
mobile imit 130. The gateway MSC 125 reserves or allocates a channel on its PHV 250 
having a corresponding or designated DLCI for addressing, step 310. With the I-HLR 

25 and VLR, the gateway MSC knows where the mobile unit 130 is registered, and as a 
consequence, the gateway MSC 125 then transmits a routing request invoke message 
containing the DLCI parameter (and identification of the mobile unit 130) to the serving 
MSC (115 or 125), step 315. Following a page to and response firom the mobile imit 130, 
the serving MSC 1 15 or 125 transmits to the gateway MSC 125 a routing request return 

30 result (also including the DLCI parameter and a base station 145 address for packets from 
the gateway PHV 250 for the mobile unit 130), step 320. (In the event the serving MSC 
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1 15 or 125 determines not to utilize the ATM link, it will return a temporary location 
directory number (TLDN) for routing the call over circuit trunk facilities as is currently 
known in the art, instead of the DLCI parameter.) 

Continuing to refer to Fig. 4, the serving MSG 125 provides the DLCI to 
5 the base station 145 that transmits to and receives from the particular mobile unit 130, 
and the gateway MSC 125 (via processor 210) provides the base station packet address to 
its PHV 250, step 325, to establish the traffic or bearer path between the base station 145 
and the gateway MSC 125 utilizing the ATM link 165 (or other ATM network). The 
serving MSC 125 (via base station 145) provides an alert to the mobile unit 130, step 330, 
10 and when answered in step 335, provides an answer indication message to the gateway 
MSC 125 and provides a coimection or link to the incoming call leg utilizing the ATM 
link 165, step 340. Packets from the mobile imit 130 are addressed to the DLCI of the 
gateway PHV 250, and packets from the PHV 250 are addressed to a call-specific address 
of the base station 145. Following step 340, the method may end, return step 350. In the 
15 event the call is \manswered in step 335, and after a predetermined period of time (no 
answer time) has elapsed in step 345, the method may also end, retum step 350. 

Fig. 5 is a flow diagram illustrating a method embodiment to maintain call 
control at a gateway mobile switching, center 125 having an integrated HLR, utilizing a . 
packet network, for outgoing calls from roaming mobile unit 130 in accordance with the 
20 present invention. The method begins, step 400, with the reception by the serving MSC 
125 of a request (origination) from a roaming mobile unit 130 (transmitted via base 
station 145), such as through the entry of dialed digits for an outgoing call (followed by 
entry of SEND or TALK). The serving MSC 125 determines, from its VLR, that the 
particular mobile unit has a gateway origination trigger, step 405, and as a consequence, 
25 the serving MSC 125 transmits a gateway origination request (invoke) (containing the 
identification of the mobile unit 130, the dialed digits, the service option (such as a PHV 
selection (such as for CDMA or TDMA)), the base station 145 address for the call, and 
other parameters) to the gateway MSC 125, step 410. . 

Continuing to refer to Fig. 5, upon reception of the request, the gateway 
30 MSC 125 reserves a channel and allocates an address (DLCI) on its PHV 250, step 415, 
to provide call control at the gateway MSC 125 and to provide feature interactions for 
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incoming calls, such as call waiting or three-way calling, and provides the PHV 250 with 
a base station 145 address for the particular call. Next, in step 420, the gateway MSG 
125 transmits a gateway origination request retum result, containing the DLCI and other 
parameters, to the serving MSG 125. The serving MSG 125, in turn, provides the DLGI 

5 to the base station 145 serving the mobile unit 130, step 425, to establish the voice path 
through the ATM link 165. The gateway MSG 125 then sets up the outgoing call to the 
network 1 10 based upon subscriber data and the dialed digits, with a connection or link to 
the ATM voice path to the outgoing call, step 430. Packets from the mobile unit 130 are 
addressed to the DLCI of the gateway PHV 250, and packets from the PHV 250 are 

10 addressed to a call-specific address ofthe base station 145; Following step 430, the 

method may end, retum step 435 

As mentioned above, the call flow diagrams for MSGs 115 having stand- 
alone HLRs (Figs. 6 and 7) are slightly different than the cases (Figs. 4 and 5) involving 
integrated HLRs. Fig. 6 is a flow diagram illustrating a method embodiment to maintain 
15 call control at a gateway mobile switching center 115 havmg a stand-alone HLR 155, 
utiUzing a packet network, for incoming calls from a network 1 10 in accordance with the 
present invention. The method begins, step 500, with the reception of an incoming call 
leg (from the network 1 10) by the gateway MSG 1 1 5 (with VLR) for a particular roaming 
mobile unit 130. The gateway MSG 115, through information stored in its VLR, knows 
20 that the particular roaming mobile unit 1 30 is registered with a serving MSG that may be 
able to support packet network call delivery, and as a consequence, the gateway MSG 
115 reserves or allocates a channel on its PHV 250 having a corresponding or designated 
DLGI for addressing, step 505. The gateway MSG 115 then transmits a location request 
invoke message containing the DLGI parameter (and identification ofthe mobile unit 
25 1 30) to the S-HLR 1 55 , step 5 1 0. The S-HLR 1 55 then transmits a routing request 
invoke message containing the DLGI parameter (and identification ofthe mobile unit 
130) to the serving MSG 1 15, step 5 15. 

Continuing to refer to Fig. 6, following a page to and response from the 
mobile unit 1 30, the serving MSG 1 1 5 transmits a routing request retum result (also 
30 including the DLGI parameter and a base station 1 45 address for the particular call) to the 
S-HLR 155, step 520. (In the event the serving MSG 115 determmes not to utilize the 
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ATM link, it will return a temporary location directory number (TLDl^ for routing 
call over circuit trunk facilities as is currently known in the art, instead of the DLCI 
parameter.) The S-HLR 155 then transmits to the gateway MSG 115 a location request 
return result, containing the DLCI (or TLDN), the base station 145 packet address, aiid 
5 the VLR database profile, step 525. The serving MSG 1 1 5 then provides the DLCI to the 
base station 145 which transmits to and receives from the particular mobile xmt 130, and 
the gateway MSG 1 15 provides the base station packet address to its PHV 250, step 530, 
to estabUsh the voice path between the base station 145 and the gateway MSG 115 
utilizing the ATM link 165. The serving MSG 1 15 (via base station 145) provides an 
10 alert to the mobile unit 130, step 535, and when answered in step 540, provides an answer 
indication message to the gateway MSG 1 1 5 and provides a connection or link to the 
incoming call leg utilizing the ATM link 165, step 545. Packets from the mobile unit 130 
are addressed to the DLCI of the gateway PHV 250, and packets from the PHV 250 are 
addressed to a call-specific address ofthe base station 145. Following step 545, the 
1 5 method may end, return step 555. In the event the call is unanswered in step 540, and 

after a predetermined period of time (no answer time) has elapsed in step 550, the method 
may also end, return step 555. 

Fig. 7 is a flow diagram illustrating a method embodiment to maintain call 
control at a gateway mobile switching center 115 having a stand-alone HLR 155, 
20 utilizing a packet network, for outgoing calls from roaming mobile unit 130 in 

accordance with the present invention. The method begins, step 600, with the reception 
by the serving MSG 1 1 5 of a request (origination) from a roaming mobile unit 1 30 
(transmitted via base station 145), such as through the entry of dialed digits for an 
outgoing call (followed by entry of SEND or TALK). The serving MSG 1 1 5 determines, 
25 from its VLR, that the particular mobile unit has a gateway origination trigger, step 605, 
and as a consequence, the serving MSG 1 15 transmits (via the S-HLR 155) a gateway 
origination request (invoke) (containing the identification ofthe mobile unit 130, the 
dialed digits, the base station 145 address for the particular call, the service option (such 
as a PHV selection (such as for CDMA or TDMA)) and other parameters) to the gateway 
30 MSG 115, step 610. 
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Continuing to refer to Fig. 7, upon reception of the request, the gateway 
MSG 1 15 reserves a channel and allocates an address (DLCI) on its PHV 250, and 
provides its PHV 250 with the base station packet address, step 615, to provide call 
control at the gateway MSG 115 and to provide feature interactions for incoming calls, 
5 such as call waiting or three-way calling. Next, in step 620, the gateway MSG 125 

transmits (via the S-HLR 155) a gateway origination request return result, containing the 
DLGI and other parameters, to the serving MSG 1 15. The serving MSG 1 15, in turn, 
provides the DLGI to the base station 145 serving the mobile xmit 130, step 625, to 
estabUsh the voice path through the ATM link 165. In the event that the gateway MSG 
10 1 15 does not have a current VLR profile for the roaming mobile unit 130, step 630, the 
gateway MSG 1 15 then transmits a qualification request invoke to the S-HLR 155 to 
obtain the VLR profile, step 635. The S-HLR 155 then transmits to the gateway MSG 
115a qualification request return result containing the VLR profile of the roaming 
mobile unit 130, step 640. The gateway MSG 1 1 5 then sets up the outgoing call to the 
1 5 network 1 1 0 based upon subscriber data and the dialed digits, with a connection or Imk to 
the ATM voice path to the outgoing call, step 645. Packets firom the mobile unit 130 are 
addressed to the DLGI of the gateway PHV 250, and packets firom the PHV 250 are 
addressed to a call-specific address of the base station 145. Following step 645, the 
method may end, return step 650. 
20 Following the establishment of an incoming or outgoing call through the 

gateway MSG (1 15 or 125), as illustrated in Figs. 4-7, the gateway MSG may maintain 
control over any advanced calling features for the mobile unit 130, such as call waiting, 
call forwarding on busy, busy signal, three-way calling, etc. For example, for call 
waiting, in the event of a new incoming call firom the network 1 10, the gateway MSG 
25 ( 1 1 5 or 1 25) may transmit an Information Forward message to the serving MSG (1 1 5 or 
125), which then provides an in-call alert to the mobile unit 130. Conversely, for mobile 
unit 130 initiated feamres, such as three-way calling, the mobile unit 130 may provide 
feature actions to the serving MSG (1 15 or 125), such as through entry of a flash or a 
flash with other information. The serving MSG (1 1 5 or 125) then transmits a flash 
30 request invoke to the gateway MSG (115 or 125), and the gateway MSG (115 or 125) 
then provides these features, such as three-way calling. 
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Numerous advantages of the present invention may be apparent from the 
above discussion. As indicated above, call control is maintained at the gateway MSG, 
providing the abiUty to implement and control advanced calling features for roaming 
mobile units, especially those features presented as a "line appearance" to the gateway 

5 MSG for a particular mobile imit. In addition, toggling (or switching) between multiple 
calls, such as in call waiting, is performed at a central location, as may be required by 
various service providers. Another advantage of the various embodiments of the present 
invention is the utilization of a packet network, such as ATM link 165, rather than circuit 
switched trunk lines, to create a voice path between serving and gateway MSGs. As a 

10 consequence, trunking lines are available for other services, with a corresponding 

increase in system capacity. In addition, the various embodiments are user friendly and 
user transparent. 

. From the foregoing, it will be observed that numerous variations and 
modifications may be effected without departing from the spirit and scope of the novel 
15 concept of the invention. It is to be understood that no limitation with respect to the 

specific methods and apparatus illustrated herein is intended or should be inferred It is, 
of course, intended to cover by the appended claims all such modifications as fall within 
the scope of the claims. 

20 It is claimed: 
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1 . A method for maintaining call control at a gateway mobile switching 
center for a roaming mobile unit utilizing a packet network for bearer traffic transport, 
the method comprising: 

(a) receiving an incoming call leg at the gateway mobile switching center 
5 for the roaming mobile unit; 

(b) determining a data link connection identifier for a protocol handler for 
voice at the gateway mobile switching center; 

(c) providing the data link connection identifier to a serving mobile 
switching center and to a base station, and obtaining from the serving mobile switching 

10 center a packet address of the base station for communication with the roaming mobile 
unit to create a packet link between the gateway mobile switching center and the base 
station; 

(d) providing an alert to the roaming mobile unit; and 

(e) when an answer has been received from the roaming mobile unit, 
15 providing a connection between the roaming mobile unit and the incoming call leg 

utilizing the packet link between the gateway mobile switching center and the base 
station. 

2. The method of claim 1, wherein the data link connection identifier is 
20 included as a parjameter within an ANSI-4 1 compatible message. 

3. The method of claim 1, wherein step (c) further comprises: 
transmitting a routing request invoke containing the data link connection 

identifier from the gateway mobile switching center to the serving mobile switching 
25 center; and 

receiving at the gateway mobile switching center a routing request return 
result containing the base station packet address from the serving mobile switching 
center. 

30 
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4. The method of claim 1, wherein step (c) further comprises: 

transmitting a location request invoke containing the data link connection 
identifier from the gateway mobile switching center to a stand-alone home location 
register; 

5 transmitting a routing request invoke containing the data link connection 

identifier from the stand-alone home location register to the serving mobile switching 
center; 

receiving at the stand-alone home location register a routing request return 
result containing the base station packet address and a data link connection identifier 
10 result from the serving mobile switching center; and 

receiving at the gateway mobile switching center a location request retum 
result containing the base station packet address, the data link connection identifier result 
and a visitor location register profile from the stand-alone home location register. 

15 5 . The method of claim 1 , wherein step (c) further comprises: 

providing the base station packet address to the protocol handler for voice. 

6. The method of claim 1, wherein the packet link is an asynchronous 
transfer mode (ATM) protocol link. 

20 

7. The method of claim 1, wherein the packet link is an Intemet protocol (BP) 
link. 

8. The method of claim 1, wherein the packet link is a frame relay protocol 
25 link. 

9. The method of claim 1, wherein the packet link is an asynchronous 
transfer mode (ATM) protocol link between the gateway mobile switching center and the 
serving mobile switching center and is a frame relay protocol link between the serving 

30 mobile switching center and the base station. 
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10. The method of claim 1 , further comprising, prior to step (a): 

storing a visitor location register record for the roaming mobile unit at the 
gateway mobile switching center. 

5 11. A method for maintaining call control at a gateway mobile switching 

center for a roaming mobile unit utilizing a packet network for bearer traffic transport, 

the method comprising: 

(a) receiving an origination having dialed digits at a serving mobile 

switching center from the roaming mobile unit; 
10 (b) providing to the gateway mobile switching center an identification of 

the roaming mobile unit, the dialed digits, and a packet address of a base station; 

(c) determining a data link connection identifier for a protocol handler for 
voice at the gateway mobile switching center; 

(d) providing the data link connectioh identifier to the serving mobile 
15 switching center and to the base station, to create a packet link between the gateway 

mobile switching center and the base station; and 

(e) transmitting an outgoing call leg from the gateway mobile switching 
center and providing a connection between the outgoing call leg and the packet Imk for 
conmiunication with the roaming mobile unit utilizing the packet link between the 

20 gateway mobile switching center and the base station. 

12. The method of claim 1 1, wherein the data link connection identifier is 

included as a parameter within an ANSI-41 compatible message. 

25 13. The method of claim 1 1 , wherein step (b) further comprises: 

transmitting a gateway origination request invoke containing the base 
station packet address, the mobile identification and the dialed digits, from the serving 
mobile switching center to the gateway mobile switching center. 



30 
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14. The method of claim 1 1 , wherein step (d) further comprises: 

receiving at the serving mobile switching center a gateway origination 
request return result containing the data link connection identifier from the gateway 
mobile switching center. 

5 

15; The method of claim 1 1 , wherein step (b) further comprises: 

transmitting a gateway origination request invoke containing the base 
station packet address, the mobile identification and the dialed digits, from the serving 
mobile switching center, through a stand-alone home location register, to the gateway 
10 mobile switching center. 

16. The method of claim 1 1 , wherein step (d) further comprises: 
receiving at the serving mobile switching center, through a stand-alone 

home location register, a gateway origination request retum result containing the data 
15 link connection identifier from the gateway mobile switching center. 

17. The method of claim 11, wherein step (c) further comprises: 
providing the base station packet address to the protocol handler for voice. 

20 18. The method of claim 11, wherein the packet link is an asynchronous 
transfer mode (ATM) protocol link. 

19. The method of claim 11, wherein the packet link is an Internet protocol 
(IP) link. . 

25 

20. The method of claim 1 1 , wherein the packet link is a frame relay protocol 
link. , 
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21. The method of claim 1 1 , wherein the packet link is an asynchronous 
transfer mode (ATM) protocol link between the gateway mobile switching center and the 
serving mobile switching center and is a frame relay protocol link between the serving 
mobile switching center and the base station. 

5 

22. The method of claim 1 1 , further comprising, prior to step (a): 

storing a visitor location register record for the roaming mobile unit at the 
gateway mobile switching center. 

10 23. A system for maintaining call control at a gateway mobile switching 

center for a roaming mobile unit utilizing a packet network for bearer traffic transport, 
the system comprising: 

a serving mobile switching center, the serving mobile switching center 
operative to provide an alert to the roaming mobile unit; 
1 5 a base station coupled to the serving mobile switching center for wireless 

communication with the roaming mobile unit, the base station operative to receive a 
connection link identifier from the serving mobile switching center; and 

a gateway mobile switching center coupled to the serving mobile 
switching center, the gateway mobile switching center having a protocol handler for 
20 voice, the gateway mobile switching center operative, upon reception of an incoming call 
leg for the roaming mobile unit, to determine the data link connection identifier for the 
protocol handler for voice and to provide the data link connection identifier to the serving 
mobile switching center for transmission to the base station; the gateway switching center 
ftirther operative to obtain from the serving mobile switching center a packet address of 
25 the base station for communication with the roaming mobile unit to create a packet link 
between the gateway mobile switching center and the base station; and following the alert 
to the roaming mobile unit, when an answer has been received from the roaming mobile 
unit, the gateway mobile switching center operative to provide a connection between the 
roaming mobile xmit and the incoming call leg utilizing the packet link between the 
30 gateway mobile switching center and the base station. 
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24. The system of claim 23, wherein the data link connection identifier is 
included as a parameter within an ANSI-41 compatible message. 

25. The system of claim 23, wherein the gateway mobile switching center is 

5 further operative to transmit a routing request invoke containing the data link connection 
identifier to the serving mobile switching center, and to receive a routing request return 
result containing the base station packet address firom the serving mobile switching 
center. 

10 26. The system of claim 23, further comprising: 

a stand-alone home location register coupled to the serving mobile 
switching center and to the gateway mobile switching center. 

27. The system of claim 26, wherein the gateway mobile switching center is 

15 further operative to transmit a location request invoke containing the data link connection 
identifier to the stand-alone home location register; the stand-alone home location 
register is operative to transmit a routing request invoke containing the data link 
connection identifier to the serving mobile switching center, and to receive a routing 
request retum result containing the base station packet address and a data link connection 
20 identifier result firom the serving mobile switching center; and wherein the gateway 
mobile switching center is further operative to receive a location request return result 
containing the base station packet address, the data link connection identifier result and a 
visitor location register profile firom the stand-alone home location register. 

25 28. The system of claim 23, wherein the gateway mobile switching center 

fiirther includes a processor, the processor configured to provide the base station packet 
address to the protocol handler for voice. 

29. The system of claim 23, wherein the packet link is an asynchronous . 

30 transfer mode (ATM) protocol link. 
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30. The system of claim 23, wherein the packet link is an Intemet protocol 
(IP) link. 

31. The system of claim 23, wherein the packet link is a frame relay protocol 
5 link. 

32. The system of claim 23, wherein the packet link is an asynchronous 
transfer mode (ATM) protocol link between the gateway mobile switching center and the 
serving mobile switching center and is a frame relay protocol link between the serving 

10 mobile switching center and the base station. 

33. The system of claim 23, wherein the gateway mobile switching center 
stores a visitor location register record for the roaming mobile unit. 

15 
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34. A system for maintaining call control at a gateway mobile switching 

center for a roaming mobile unit utilizing a packet network for bearer traffic transport, 
the system comprising: 

a serving mobile switching center, the serving mobile switching center 
5 operative to receive an origination having dialed digits from the roaming mobile unit; 

a base station coupled to the serving mobile switching center for wireless 
conununication with the roaming mobile unit, the base station operative to receive a 
connection link identifier from the serving mobile switching center; and 

a gateway mobile switching center coupled to the serving mobile 
10 switching center, the gateway mobile switching center having a protocol handler for 

voice, the gateway mobile switching center operative to receive from the serving mobile 
switching center an identification of the roaming mobile lonit, the dialed digits, and a 
packet address of the base station, the gateway switching center fiirther operative to 
determine the data link connection identifier for the protocol handler for voice and to 
1 5 providing the data link connection identifier to the serving mobile switching center to 
create a packet link between the gateway mobile switching center and the base station; 
and the gateway mobile switching center fiirther operative to transmit an outgoing call 
leg and to provide a cormection between the outgoing call leg and the packet link for 
communication with the roaming mobile unit. 

20 

35. The system ofclaim 34, wherein the data link connection identifier is 
included as a parameter within an ANSI-41 compatible message, 

36. The system of claim 34, wherein the serving mobile switching center is 
25 fiuiher operative to transmit to the gateway mobile switching center a gateway 

origination request invoke containing the base station packet address, the mobile 
identification and the dialed digits. 

37. The system of claim 34, wherein the gateway mobile switching center is . 
30 further operative to transmit to the serving mobile switching center a gateway origination 

request return result containing the data link connection identifier. 
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38. The system of claim 34, further comprising: 

a stand-alone home location register coupled to the serving mobile 
switching center and to the gateway mobile switching center. 

5 - . . 

39. The system of claim 38, wherein the serving mobile switching center is 
further operative to transmit a gateway origination request invoke, containing the base 
station packet address, the mobile identification and the dialed digits, through the stand- 

10 alone home location register to the gateway mobile switching center; and wherein the 
gateway mobile switching center is further operative to transmit a gateway origination 
request retum result, containing the data link connection identifier, through the stand- 
alone home location register to the serving mobile switching center. 

1 5 40. The system of claim 34, wherein the gateway mobile switching center 

further includes a processor, the processor configured to provide the base station packet 
address to the protocol handler for voice. 

41. The system of claim 34, wherein the packet link is an asynchronous 
20 transfer mode (ATM) protocol link. 

42. The system of claim 34, wherein the packet link is an Internet protocol 
(IP) link. 

25 43. The system of claim 34, wherein the packet link is a frame relay protocol 

link. 

44. The system of claim 34, wherein the packet link is an asynchronous 

transfer mode (ATM) protocol link between the gateway mobile switching center and the 
30 serving mobile switching center and is a frame relay protocol link between the serving 
mobile switching center and the base station. 
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45, The system of claim 34, wherein the gateway mobile switching center 

stores a visitor location register record for the roaming mobile xmit. 



5 



46. 



An apparatus for maintaining call control at a gateway mobile switching 



center for a roaming mobile unit utilizing a packet network for bearer traffic transport, 
the roaming mobile unit having a wireless link to a base station, the base station coupled 
to a serving mobile switching center, the apparatus comprising: 

a network interface for reception of an incoming call leg and for 
10 transmission of an outgoing call leg; 



voice, and to the packet network protocol handler, wherein the processor, when operative, 
15 is configured to determine a data link connection identifier for the protocol handler for 
voice and to provide the data link connection identifier to the serving mobile switching 
center; the processor further configured to receive a base station packet address from the 
serving mobile switching center and to provide the base station packet address to the 
protocol handler for voice to create a packet link between the packet network protocol 
20 handler and the base station; the processor fiirther configured to provide a connection 
between the packet link and the incoming call leg for communication with the roaming 
mobile unit and to provide a connection between the packet link and the outgoing call leg 
for communication with the roaming mobile unit 

25 47. The apparatus of claim 46, wherein the processor is further configured to 

include the data link connection identifier as a parameter within an ANSI-41 compatible 
message. 



a protocol handler for voice; 

a packet network protocol handler; and 

a processor coupled to the network interface, to the protocol handler for 



-27- 



48. The apparatus of claim 46, wherein the processor is further configured to 
transmit a routing request invoke containing the data link connection identifier to the 
serving mobile switching center, and to receive a routing request retum result containing 
the base station packet address from the serving mobile switching center. 

5 

49. The apparatus of claim 46, further comprising a memory coupled to the 
processor, wherein the processor is further configured to transmit a location request 
invoke containing the data link connection identifier to a stand-alone home location 
register; wherein the processor is further configured to receive from the stand-alone home 

10 location register a location request retum result containing the base station packet 

address, a data link connection identifier result and a visitor location register profile, and 
wherein the processor is further configured to store the visitor location register profile in 
the memory, 

15 50. The apparatus of claim 46, wherein the processor is further configured to 

receive a gateway origination request invoke containing the base station packet address, 
the mobile identification and dialed digits for the outgoing call leg. 

51. The apparatus of claim 46, wherein the processor is fiirther configured to 
20 transmit a gateway origination request retum result containing the data link connection 

identifier. 

52. The apparatus of claim 46, wherein the packet network protocol handler is 
a protocol handler for asynchronous transfer mode (ATM) and wherein the packet link is 

25 an ATM protocol link. 

53. The apparatus of claim 46, wherein the packet network protocol handler is 
a protocol handler for Internet protocol (IP) and wherein the packet link is an IP link. 
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54. The apparatus of claim 46, wherein the packet network protocol handler is 

a protocol handler for frame relay and wherein the packet link is a frame relay protocol 
link. 



5 55. The apparatus of claim 46, wherein the packet network protocol handler is 

a protocol handler for asynchronous transfer mode (ATM) and wherein a first portion of 
the packet link is an asynchronous transfer mode (ATM) protocol link between the 
gateway mobile switching center and the serving mobile switching center and a second 
portion of the packet link is a frame relay protocol link between the serving mobile 

10 switching center and tiie base station; 

56. The apparatus of claim 46, further comprising a memory coupled to the 

processor, wherein the memory stores a visitor location register record for the roaming 
15 mobile unit. 
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APPARATUS, METHOD AND SYSTEM FOR MAINTAINING 
CALL CONTROL AT A GATEWAY MOBILE SWITCfflNG CENTER 
UTILIZING A PACKET NETWORK 

5 Abstract of the Disclosure 

The apparatus, method and system embodiments of the present invention 
provide for maintaining call control at a gateway mobile switching center (MSG), for 
roaming mobile units, utilizing a packet network or link, such as an ATM link. The 
preferred system embodiment includes a gateway MSG, a serving MSG, and a base 
10 station having a wireless link with the roaming mobile vmit. The gateway MSG includes 
a protocol handler for voice (PHV), For any given incoming call for the roaming mobile 
unit or outgoing call from the roaming mobile unit, the gateway MSG designates a 
specific address (or chaimel) on the PHV, referred to as a data link connection identifier 
(DLGI), for use as an address for voice packets to be received from the roaming mobile 
15 unit via the base station and serving MSG, and the base station also provides a base 

station packet address to the gateway MSG, for use as an address for voice packets to be 
received from the gateway MSG (through the serving MSG) for the roaming mobile unit, 
thereby creating a ftiU duplex packet link. The packet link serves as a voice path between 
the base station, the serving MSG, and gateway MSG, with all commimication to and 
20 from the roaming mobile unit routed through the gateway MSG. The gateway MSG 

thereby maintains all call control for the roaming mobile unit for the implementation of 
advanced calling features, such as call waiting and three- way calling. In the preferred 
embodiment, the DLGI is included as a new parameter for ANSI-41 compatible 
messages. In addition, new ANSI-41 compatible messages are also utilized, a Gateway 
25 Origination Request containing the base station packet address and a Gateway 
Origination Request Return Result containing the new DLGI parameter. 
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specification of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by an amendment, if any, 
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I acknowledge the duty to disclose all information known to me which is 
material to patentability as defined in Title 37, Code of Federal Regulations, 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 119 
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None 
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patentability as defined in Title 37, Code of Federal Regulations, 1.56 which became 
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None 
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thereon. 
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For value received, we, Robert Thomas Calabrese of Naperville in the 
County of DuPage and State of Illinois, Thomas Edward Hudepohl of Geneva 
in the County of Kane and State of Illinois, Douglas Harvey Riley of Naperville 
in the County of DuPage and State of Illinois, and Robin Jeffrey Thompson of 
Batavia in the County of Kane and State of Illinois, hereby sell, assign and 
transfer to Lucent Technologies Inc., a corporation of the State of Delaware, 
having an office at 600 Mountain Avenue, Murray Hill, New Jersey 07974-0636, 
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related to APPARATUS, METHOD AND SYSTEM FOR MAINTAINING CALL 
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PACKET NETWORK described in an application for Letters Patent of the United 
States, executed by us of even date herewith, and all the rights and privileges in 
said application and under any and all Letters Patent that may be granted in the 
United States for said inventions; and we also concurrently hereby sell, assign and 
transfer to Lucent Technologies Inc. the entire right, titje and interest in and to said 
inventions for all countries foreign to the United States, including all rights of priority 
arising from the application aforesaid, and all the rights and privileges under any' 
and all forms of protection, including Letters Patent, that may be granted in said 
countries foreign to the United States for said inventions. 

We authorize Lucent Technologies Inc. to make application for such 
protection in its own name and maintain such protection in any and all countries 
foreign to the United States, and to invoke and claim for any application for patent or 
other fomn of protection for said inventions, without further authorization from us, 
any and all benefits, including the right of priority provided by any and all treaties, 
conventions, or agreements. 

We hereby consent that a copy of this assignment shall be deemed a full 
legal and fomial equivalent of any document which may be required in any country 
in proof of the right of Lucent Technologies Inc. to apply for patent or other fomn of 
protection for said inventions and to claim the aforesaid benefit of the right of 
priority. 

We request that any . and all patents for said inventions be issued to Lucent 
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States, or to such nominees as Lucent Technologies Inc. may designate. 
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necessary, desirable or convenient in connection with said applications, patents, or 
other fomis of protection. 




Robert Thomas Calabrese 



Date: 




United States of America 
State of Illinois 
County of DuPage 

On this c^^"^^^ 



) ss. 
) 



_day of April, 2000, before me personally came 



Robert Thomas Calabrese, to me known to be the Individual described in and 
who executed the foregoing instrnment, and acknowledged execution of the same. 



OhHOALSEAL 

K,^ SHARON MEXLINE 
NOTARY PUBLICSTATE OF ILI lNr>ic 




Notary Public 
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United States of America 
State of Illinois 



County of DuPage 
On this 



)ss. 
) 



IkyKu lUfi/^ 

Thomas Edward Hudepohl 



day of April, 2000, before me personally came 
Thomas Edward Hudepohl, to me known to be the individual described in and 
who executed the foregoing instrument, and acknowledged execution of the same. 
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United States of America 
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County of DuPage 
On this 
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_day of April, 2000, before me personally came 
Douglas Harvey Riley, to me known to be the individual described in and who 
executed the foregoing instrument, and acknowledged execution of the same. 
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KT^^ SHARON M EXLINE 




Notary Public 
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_clay of April, 2000, before me personally came 



Robin Jeffrey Thompson, to me known to be the individual described in and who 
executed the foregoing instmment, and acknowledged execution of the same. 
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Dear Commissioner: 



I, Nancy R. Gamburd, hereby declare: 

1. I am a registered patent attorney {Reg. No. 38,147) and a member 
of the law firm of Dykema Gossett Rooks Pitts, PLLC, 10 South Wacker Drive, Suite 
2300, Chicago, IL 60606. 




2. During 2000, I was an attorney and principal at the law firm of 
Gamburd & Associates, Ltd., 10 South LaSalle Street, Suite 3300, Chicago, IL 60603- 
1002. 

3. On April 26, 2000, I filed the above-identified patent application via 
Express' Mail No. EK429074425US. This Express Mail package included a transmittal 
cover letter with the fee calculation and deposit account authorization (2 popies); a 
specification, claims, and abstract; a set of infomnal drawings; an executed declaration and 
power of attomey; an executed assignment and cover sheet; and a return postcard. 

4. At the time the above-identified patent application was filed, I always 
used a checklist to prepare each Lucent Technologies patent application for filing with the 
Patent and Trademark Office. The checklist included: 1) application {i.e., specification, 
claims, and abstract), 2) drawings, 3) transmittal (two copies), 4) declaration, 5) 
assignment, 6) assignment cover sheet, and 7) return postcard. It was also my standard 
practice to separately photocopy each patent application being filed and to collate the 
copies into three groups: 1) a copy to be filed with the Patent and Trademark Office in an 
Express Mail package, 2) a copy to be reported to the client, and 3) a copy for a historical 
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against the checklist before sealing the Express Mail package to the Patent and Trademark 
Office. When I was filing more than one application, once I had completed this process for 
the first application, I repeated this process for the second application. Furthennore, as I 
did not use an administrative assistant. It was my standard practice to personally 
photocopy each application, personally stuff the copy of the application to be filed with the 
Patent and Trademark Office in the Express Mail package, and personally deposit the 
Express Mail package with the U.S. Post Office. 

5. On April 26, 2000, 1 followed my standard procedures described above 
when filing the above-identified patent application. 
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6. Shortly after May 2, 2000, 1 received the return postcard from the 
Patent and Trademark Office confimiing receipt of the Express Mail pacl<age containing the 
originally-filed specification, claims, and abstract. The return postcard included a Patent 
and Trademark Office label indicating that serial no. 09/558,613 was assigned to the 
above-identified patent application and that April 26, 2000 was the filing date. The return 
postcard was postmarked May 2, 2000. The "specification, claims, and abstract (30 
pages)" Item on the return postcatxJ was not annotated, indicating that the originally-filed 
30-page specification, claims, and abstract was received by the Patent and trademark 
Office. 
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are true and that all statements made on infonnation and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1 001 
of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

JlU^ 

Pate N^cy R. ^mburd, Reg. No. 38,147 

Patent Attorney 




N:\LUTZ\200133\US\LAB0OO25O3V001 .doo 



3 



(19) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



11 


EXHIBIT 




1 ^ 






1 1 


Q 
O 













(43) Date of publication: 

31 .1 0^001 Bulletin 2001/44 



(11) EP 1 150 522 A2 

EUROPEAN PATENT APPLICATION 

(51) intCiJ: H04Q7/24 



(21) Application number: 01303679^ 

(22) Date of filing: 23.04.2001 



(84) Designated Contracting States: 


• Hudopohl, Edward 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Geneva, Illinois 60164 (US) 


MCNLPTSETR 


• Riley, Douglas Harvey 


Designated Extension States: 


Napervllle, Illinois 60540 (US) 


AL LT LV MK RO SI 


• Thompson, Robin Jeffrey 




Batavia, Illinois 60510 (US) 


(30) Priority: 26.04.2000 US 558613 






(74) Representative: 


(71) Applicant: LUCENT TECHNOLOGIES INC. 


Buckley, Christopher Simon Thirsk et al 


Murray Hill, New Jersey 07974-0636 (US) 


Lucent Technologies (UK) Ltd, 




5 Mornington Road 


(72) Inventors: 


Woodford Green, Essex IGB OTU (GB) 


• Calabrese, Robert Thomas 




Napervllle, Illinois 60565 (US) 





(54) Apparatus, method and system for maintaining call control at a gateway mobile switching 
center utilizing a packet network 



CM 
< 

CM 
lO 

o 

LO 



Q. 
LU 



(57) The apparatus, method and system embodi- 
ments of the present invention provide for maintaining 
call control at a gateway mobile switching center (MSG), 
for roaming mobile units, utilizing a packet network or 
link, such as an ATM link. The preferred system embod- 
iment includes a gateway MSG, a serving IVISG, and a 
base station having a wireless link with the roaming mo- 
bile unit. The gateway MSG includes a protocol handler 
for voice (PHV). For any given incoming call for the 
roaming mobile unit or outgoing call from the roaming 
mobile unit, the gateway MSG designates a specific ad- 
dress (or channel) on the PHV, ref en-ed to as a data link 
connection identifier (DLCI), for use as an address for 
voice packets to be received from the roaming mobile 
unit via the base station and serving MSG, and the base 
station also provides a base station packet address to 
the gateway MSG, for use as an address for voice pack- 
ets to be received from the gateway MSG (through the 
serving MSG) for the roaming mobile unit, thereby cre- 
ating a full duplex packet link. The packet link serves as 
a voice path between the base station, the serving MSG, 
and gateway MSG, with alt communication to and from 
the roaming mobile unit routed through the gateway 
MSG. The gateway MSG thereby maintains all call con- 
trol for the roaming mobile unit for the implementation 
of advanced calling features, such as call waiting and 
three-way calling. In the preferred embodiment, the DL- 
CI is included as a new parameter for ANSI-41 compat- 
ible messages. In addition, new ANSI-41 compatible 



messages are also utilized, a Gateway Origination Re- 
quest containing the base station packet address and a 
Gateway Origination Request Return Result containing 
the new DLGI parameter. 
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Description 

Field of the Invention 

[0001] The present invention relates, in general, to 
mobile telecommunication systems and, more specifi- 
cally, to an apparatus, method and system for maintain- 
ing call control at a gateway mobile switching center uti- 
lizing a packet network. 

Background of the Invention 

[0002] In recent years, there has been an exponential 
growth in the use and provision of wireless telephony 
services, such as cellular and PCS services. With such 
growth, a mobile unit such as a cellular telephone may 
traverse different geographic regions, obtaining tele- 
communication services from a wide variety of service 
providers utilizing a wide variety of equipment. 
[0003] In addition, with the advent of increasingly so- 
phisticated mobile telecommunication services, there is 
a growing need to maintain control over calls to and from 
mobile units, such as cellular telephones, at a central 
location. Such central control is especially important for 
the implementation of advanced calling features such 
as call waiting, call f onward ing on busy, and three-way 
calling. Such central control should also utilize ad- 
vanced networking capability, such as use of packet net- 
works such as asynchronous transfer mode ("ATM") 
packet networks or Internet protocol ("IP") packet net- 
works. 

[0004] As a consequence, a need remains for an ap- 
paratus, method and system to provide for maintaining 
call control, for both incoming and outgoing calls, at a 
designated mobile switching center, utilizing a packet 
network. The apparatus, method and system should al- 
so provide the capability to implement advanced catling 
features in a mobile environment, such as call waiting 
or three-way calling, without utilizing additional circuit 
switched network links such as trunk lines. The appara- 
tus, method and system should also provide lor in- 
creased network efficiency, increased ease of imple- 
mentation of advanced calling features, conservation of 
circuit switched network resources, and capability of im- 
plementation in utilizing existing network equipment. 

Summary of the Invention 

[0005] The apparatus, method and system embodi- 
ments of the present invention provide for maintaining 
call control at a gateway mobile switching center (MSC), 
for roaming mobile units, utilizing a packet network or 
link, such as an fiJhA link, for bearer traffic transport. The 
preferred system embodiment includes a gateway 
MSC, a serving MSC, and a base station having a wire- 
less link with the roaming mobile unit. AH incoming calls, 
to the roaming mobile unit and outgoing calls from the 
roaming mobile unit are transmitted (or routed) through 



the gateway MSC, over a packet link created between 
the gateway MSC, the serving MSC, and the base sta- 
tion. The gateway MSC thereby maintains all call control 
for the roaming mobile unit for the implementation of ad- 

5 vanced calling features, such as call waiting, call for- 
warding on busy, and three-way calling. 
[0006] The gateway MSC includes a protocol handler 
for voice (PHV). For any given incoming call for the 
roaming mobile unit or outgoing call from the roaming 

10 mobile unit, the gateway MSC designates a specific ad- 
dress (or channel) on the PHV, referred to as a data link 
connection identifier (DLCI), for use as an address for 
voice packets to be received from the roaming mobile 
unit via the base station and serving MSC; the base sta- 

IS tion also provides a base station packet address to the 
gateway MSC, for use as an address for voice packets 
to be received from the gateway MSC (through the serv- 
ing MSC) for the roaming mobile unit, thereby creating 
a full duplex packet link. The packet link provides or 

20 serves as a voice path between the base station, the 
serving MSC, and gateway MSC, with all communica- 
tion to and from the roaming mobile unit routed through 
the gateway MSC. The gateway MSC thereby maintains 
all call control for the roaming mobile unit for the imple- 

25 mentation of advanced calling features, such as call 
waiting and three-way calling. 
[0007] In the pretended embodiment, the DLCI is in- 
cluded as a new parameter for ANSI-41 compatible 
messages, such as within Location Requests and Rout- 

30 ing Requests. In addition, new ANSI-41 compatible 
messages are also utilized, a Gateway Origination Re- 
quest containing the base station packet address and a 
Gateway Origination Request Return Result containing 
the new DLCI parameter. 

35 [0008] Numerous other advantages and features of 
the present invention will become readily apparent from 
the following detailed description of the invention and 
the embodiments thereof, from the claims and from the 
accompanying drawings. 

40 

Brief Description of the Drawings 
[0009] 

^5 Fig. 1 is a block diagram illustrating a first system 
embodiment to maintain call control at a gateway 
mobile switching center utilizing a packet network 
in accordance with the present invention. 
Fig. 2 is a block diagram Illustrating a second sys- 

50 tern embodiment to maintain call control at a gate- 
way mobile switching center utilizing a packet net- 
work in accordance with the present invention. 
Fig. 3 is a block diagram illustrating an apparatus 
embodiment to maintain call control at a gateway 

55 mobile switching center utilizing a packet network 
in accordance with the present invention. 
Fig. 4 is a flow diagram illustrating a method em- 
bodiment to maintain call control at a gateway mo- 
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bile switching renter having an integrated HLR, uti- 
lizing a packet network, for Incoming calls in accord- 
ance with the present invention . 
Fig. 5 is a flow diagram illustrating a method em- 
bodiment to maintain call control at a gateway mo- 
bile switching center having an integrated HLR, uti- 
lizing a packet network, for outgoing calls in accord- 
ance with the present invention . 
Fig. 6 is a flow diagram illustrating a method em- 
bodiment to maintain call control at a gateway mo- 
bile switching center having a stand-alone HLR, uti- 
lizing a packet network, for incoming calls In accord- 
ance with the present invention. 
Fig. 7 is a flow diagram illustrating a method em- 
bodiment to maintain call control at a gateway mo- 
bile switching center having a stand-aione HLR, uti- 
lizing a packet network, for outgoing calls in accord- 
ance with the present invention. 

Detailed Description of the Invention 

[0010] While the present invention is susceptible of 
embodiment In many different forms, there are shown 
in the drawings and will be described herein in detail 
specific embodiments thereof, with the understanding 
that the present disclosure is to be considered as an ex- 
emplification of the principles of the invention and is not 
intended to limit the invention to the specific embodi- 
ments illustrated. 

[0011] As mentioned above, a need remains to pro- 
vide for maintaining call control at a designated mobile 
switching center, utilizing a packet network. In accord- 
ance with the present invention, an apparatus, method 
and system are provided which maintain call control, for 
both incoming and outgoing calls, at such a designated 
mobile switching center ("MSG"), referred to herein as 
a "gateway" MSG, utilizing a packet network. In the pre- 
ferred embodiment, an ATM packet network is utilized 
to provide such call control at the gateway MSG, and to 
provide a packet link for bearer traffic between the gate- 
way MSG and any serving MSG. As a consequence, in 
accordance with the present invention, advanced calling 
features, such as call waiting or three-way catling, may 
be implemented in a mobile environment without utiliz- 
ing additional circuit switched network links such as 
trunk lines. The various embodiments of the present in- 
vention therefore provide for increased network efficien- 
cy, ino'eased ease of implementation of advanced call- 
ing features, conservation of circuit switched network re- 
sources, and capability of implementation in utilizing ex- 
isting network equipment. 

[0012] Fig. 1 is a block diagram illustrating a first sys- 
tem embodiment 1 00 to maintain call control at a gate- 
way MSG utilizing a packet network in accordance with 
the present invention. Fig. 2 is a block diagram illustrat- 
ing a second system embodiment 200 to maintain call 
control at a gateway mobile switching center utilizing a 
packet network in accordance with the present inven- 



tion. The systems 100 includes one or more mobile 
switching centers ("MSGs") 115 (in Fig. 1) and 125 (in 
Fig. 2) and one or more wireline switching centers 105, 
which may also be connected via trunk and signaling 
5 lines 160 to each other and to a broader network 110, 
such as a public switched telephone network ("PSTN") 
or an integrated services digital network ("ISDN"), pro- 
viding multiple telecommunication connections to other 
locations, such as providing a link to a computer 150 (or 
10 other internet connection) and a link to satellite 135, 
such as a telecommunication satellite. 
[001 3] As discussed in greater detail below. In accord- 
ance with the present invention, any of the MSCs 115 
and 125 may function as a gateway MSG. Incoming calls 
15 to a mobile unit 1 30 will be routed and controlled by the 
gateway MSG. Outgoing calls which originate at a dif- 
ferent, "serving" MSG (115 or 125) will be routed over 
an ATM link to the gateway MSG, to provide call control 
and advanced calling features, such as call waiting, call 
20 forwarding and three-way calling. 

[0014] Refemngto Figs. 1 and 2, the systems 1 00 and 
200 may also Include one or more intelligent network 
devices referred to as adjunct network entities 1 20, such 
as a service control point ("SGP"), a service node 
25 fSN"). an intelligent peripheral ("IP"). Another type of 
adjunct network entity implements database functional- 
ity, and is generally referred to as a home location reg- 
ister ("HLR"). As illustrated in Fig. 1 , the HLR function- 
ality is implemented utilizing stand-alone home location 
30 registers ("S-HLRs") 155, In contrast, in Fig. 2, the HLR 
functionality is implemented in an equivalent form, uti- 
lizing integrated home location registers ("l-HLRs"), 
which are integrated within the MSGs 125. The adjunct 
network entities 120 are preferably connected or cou- 
35 pled to a MSG 115 (or 125), utilizing either a packet- 
based or a circuit switched connection. The system 1 00 
or 200 may also have a network (such as internet) con- 
nection to a computer 150 (or other network communi- 
cation device). In the preferred embodiment, each MSG 
^0 115 or 125 also includes or is associated with a data- 
base referred to as a visitor location register ("VLR"). 
[001 5] As indicated above, for the system 200 embod- 
iment, HLR functionality is integrated into the mobile 
switching centers, as MSGs 125 (with l-HLRs). As dis- 
45 cussed in greater detail below, the system 200 with i- 
HLR functionality within the MSG 125 may utilize differ- 
ent messaging types for implementation of the present 
invention, and in all other respects is identical to the sys- 
tem 100 illustrated in Fig. 1 . 
50 [0016] In accordance with the present invention, the 
MSGs 1 1 5 or 1 25 are also coupled to each other through 
a packet-based channel, line or network, such as ATM 
link 165, which may be any type of medium, such as a 
fiber optic, cable or other physical medium for providing 
55 an ATM link. In the preferred embodiment, the MSGs 
115 and 125 are also linked to base stations (or other 
wireless transceivers) 145, preferably via cun^ently em- 
ployed frame relay links 1 70 or other packet based sys- 
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tems (such as ATM) {when backwards compatibility is 
not required). The base stations 145, in turn, provide a 
wireless communications link from the MSCs 115 or 125 
to the various mobile units 130, such as cellular, PCS 
or other wireless telephones, personal digital assistants 
or other wireless devices, within particular geographic 
regions, for voice and data communications. The wire- 
line switching center 1 05 is also generally connected to 
a plurality of telephones 1 40 or other customer premise 
equipment, also for voice and data communications. In 
addition, while the wireline (105) and mobile switching 
centers 115 and 125 are usually physically, separated 
due to regulatory and other historical reasons, these 
switching centers may also be combined into one or 
more switching centers having both wireline and wire- 
less functionalities. 

[0017] Continuing to refer to Figs. 1 and 2, any of the 
MSCs 115 or 125, for any given mobile unit 130, may 
be operating as a gateway MSC in accordance with the 
present invention. More specifically, each mobile unit 
130 is generally assigned to a particular MSC (115 or 
125), referred to as its home MSC, with infomnation per- 
taining to that mobile unit 130 stored in a con-esponding 
HLR, such as within an S-HLR 155 associated with the 
home MSC 115 or within an l-HLR of a home MSC 125. 
Such information, for example, may include calling fea- 
tures and services available to that particular mobile unit 
130. Through the various con-esponding base stations 
145 or other wireless transceivers, each MSC 115 or 
125 generally provides mobile telecommunication and 
other services to mobile units 1 30 within a particular ge- 
ographic region or range. As each mobile unit 1 30 may 
roam throughout or traverse a geographic region, it may 
move out of the range of a particular MSC (115 or 125) 
and Its corresponding base stations 145, and into the 
range of another MSC (1 1 5 or 1 25) with its correspond- 
ing base stations 145, with a corresponding hand off of 
an ongoing communication session between the MSCs 
(115 or 125) (via base stations 145). (Additional hand 
offs may also occur between base stations 1 45 connect- 
ed to the same MSC 115 or 125). 
[0018] As a consequence, when an MSC 115 or 125 
is providing telecommunication and other services to a 
mobile unit 130 that has roamed into its range or geo- 
graphic region (i.e., within range of any of its coae- 
sponding base stations 145), that MSC (115 or 125) is 
refen-ed to as a serving MSC. A roaming mobile unit 130 
may both initiate outgoing calls and receive incoming 
calls while within the range of any given serving MSC. 
Such a serving MSC typically stores and maintains in- 
formation pertaining to such roaming mobile units within 
the visitor database (VLR) of its associated HLR, such 
as a S-HLR 155 associated with an MSC 115 or an I- 
HLR of an MSC 125. 

[0019] In accordance with the present invention, for 
any given mobile unit 1 30, a home MSC 1 1 5 or 1 25 will 
generally operate as a gateway MSC while one of its 
assigned mobile units 130 is in another, different geo- 



graphic area and Is being served by a serving MSC. Any 
MSC 115 or 125 may function as a gateway MSC for a 
particular mobile unit 130, provided that it has a com- 
plete database for that mobile unit 130 and is able (or 

5 assigned) to route incoming calls for that mobile unit 
1 30. As a consequence, any given MSC 1 1 5 or 1 25 may 
be both a gateway MSC and a serving MSC during the 
same period of time: an MSC 115 or 125 operates as a 
gateway MSC when providing services to its own as- 

10 signed (or home) mobile units 130 which have roamed 
into another region , as discussed in greater detail below; 
and an MSC 115 or 125 operates as a serving MSC 
when providing services to any mobile unit 130 within 
its region or range (both visiting and home mobile units 

15 130). 

[0020] The gateway functionality referred to above, in 
accordance with the present invention, allows a gate- 
way (home or anchor) MSC 115 or 125 to retain control 
over all incoming and outgoing calls to and from its as- 
20 signed (or home) mobile units 130. This gateway func- 
tionality, therefore, allows the gateway MSC 115 or 125 
to Implement advanced calling features, such as call 
waiting or three-way cailing, regardless of the current 
location of any of its mobile units 130. As discussed in 
25 greater detail below, such control is maintained by cre- 
ating (or routing) a voice path between a serving MSC 
and a gateway MSC through a packet networic, such as 
through an ATM network or link 165, During call set up, 
a gateway MSC reserves or designates an address, utl- 
30 lizing a new parameter referred to as a data link con- 
nection identifier ("DLCf*), for use for all voice and data 
packets for that call (i.e., traffic or bearer traffic) to be 
. transmitted to the gateway MSC from a serving MSC 
over the packet network. The new DLCl parameter is 
35 preferably requested and transmitted in new message 
forms, respectively refen-ed to as a gateway origination 
request and gateway origination return result. In the pre- 
ferred embodiment, the gateway origination request and 
return result messages are extensions compatible with 
40 the ANSI -41 protocol or standard promulgated by the 
American National Standards Institute. 
[0021 ] For example, for an outgoing call from a mobile 
unit 130, the serving MSC (115 or 125) (via its S-HLR 
or l-HLR) obtains a DLCl from the gateway MSC (115 
45 or 125). The outgoing call is then created or routed 
through the gateway MSC (115 or 125), by transmitting 
voice packets having the DLCl as an address or header 
from the serving MSC to the gateway MSC via a packet 
network or link, such as via ATM link 165. During this 
50 time, the gateway MSC (115 or 125) may also receive 
an incoming call for the particular mobile unit 130; due 
to its control over the outgoing call, the gateway MSC 
may provide an alert to the mobile unit 130 such as a 
call waiting signal, may provide a call fonwarding on 
55 busy, or may create a three-way (barge-in) communica- 
tion session . Call flows and messaging for such call con- 
trol and routing are discussed in greater detail below 
with reference to Figs. 4 through 7. 
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[0022] Fig. 3 is a block diagram illustrating an appa- 
ratus ennbodiment 300 to maintain call control at a gate- 
way MSG utilizing a packet network in accordance with 
the present invention. In the preferred embodiment, the 
apparatus 300 is included within an MSG 115 or 125, 
such as within the gateway MSG 270 or serving MSG 
260 Illustrated in Fig. 3. The apparatus 300 includes a 
processor 21 0, a network interface 21 5, a memory 220, 
and protocol handlers for various packet-based proto- 
cols, depending upon the system 1 00 or 200 implemen- 
tation, such as a frame relay protocol handler ("FRPH") 
230, a protocol handler for voice ("PHV*") 250, and a pro- 
tocol handler for ATM ("PHA") 240. 
[0023] Referring to Fig. 3, the networtc interface 215 
is utilized to receive and transmit voice infomnatton and 
other data, control messages, call set up messages, and 
other pertinent infonnation, to and from the network 1 1 0, 
and is typically designed to interface with a circuit 
switched network. The memory 220 rhay be a magnetic 
hard drive, an optical storage device, an integrated cir- 
cuit, or any other type of data storage apparatus. The 
memory 220 is used to store information pertaining to 
program instructions or configurations (discussed be- 
low), call management and call routing infonnation, and 
may include database (HLR and VLB) functionality, par- 
trcularly when an HLR is implemented as an l-HLR with- 
in an MSG 125. Alternatively, in performing such HLR 
and VLR infonnation storage and functionality, the 
memory 220 may be included within a stand-alone da- 
tabase, such as an S-HLR 155. 
[0024] Gontinuingto refer to Fig. 3, the processor 210 
may include a single integrated circuit ("IC"), or may in- 
clude a plurality of integrated circuits or other compo- 
nents connected, arranged or grouped together, such 
as microprocessors, digital signal processors ("DSPs"), 
application specific integrated circuits ("ASIGs"), field 
programmable gate arrays ("FPGAs"), associated 
memory (such as RAM and ROM), and other IGs and 
components. As a consequence, as used herein, the 
term processor should be understood to equivalently 
mean and include a single processor, or arrangement 
of processors, microprocessors, controllers, or some 
other grouping of integrated circuits which perfomn the 
functions discussed above and also discussed in detail 
below with reference to Figs. 4 through 7, with associ- 
ated memory, such as microprocessor memory or addi- 
tional RAM, DRAM, SRAM, MRAM. ROM, EPROM or 
E^PROM. The processor 210 with its associated mem- 
ory may be configured to perform the methodology of 
the invention, as discussed above with reference to 
Figs. 1 and 2 and as discussed below with reference to 
Figs. 4 through 7. For example, the methodology may 
be programmed and stored, in the processor 21 0 with 
its associated memory (and/or memory 220) and other 
equivalent components, as a set of program instructions 
(or equivalent configuration or other program) for sub- 
sequent execution when the processor 21 0 is operative 
(i.e., powered on and functioning). (Equivalently, when 



the processor 21 0 with its associated memory and other 
equivalent components are implemented in whole or 
part as FPGAs and/or ASIGs, the FPGAs or ASIGs also 
may be designed, configured or hard-wired to impte- 
5 ment the methodology of the invention). 

[0025] Gonttnuing to refer to Fig. 3, in the prefen-ed 
embodiment, the apparatus 300 includes a frame relay 
protocol handler (FRPH) 230 as an interface to the base 
stations 145 through a frame relay link 170. (In lieu of 
10 FRPH 230, other equivalent, packet based protocol 
handlers may also be used, depending upon the avail- 
able links or channels to the various base stations 1 45 , 
such as ATM links). Also in the preferred embodiment, 
voice infonnation from mobile units 130 is subrate sam- 
^5 pled by the base stations 145 at 8K bits/second; thesiub- 
rate samples are transmitted to the MSG 115 or 125 
(such as serving MSG 260) via frame relay link 1 70, and 
are converted to full rate (64K bits/second) utilizing the 
protocol handler for voice (PHV) 250. The apparatus 
20 300 further includes a protocol handler for ATM (PHA) 
240, to maintain call control functionality within the gater 
way MSG 270, when the various MSGs 115 and 125, 
such as gateway MSG 270 and serving MSG 260, are 
connected via an ATM link 165. Alternatively, in the 
25 event the MSGs 115 and 125 are connected through a 
different type of packet link, a corresponding protocol 
handler should be utilized in lieu of PHA 240, such as 
an Internet protocol (IP) handler. 
[0028] To illustrate the ATM or other packet link be- 
so tween the serving MSG 260 and the gateway MSG 270, 
a full duplex voice path 280 (dotted line) between the 
MSGs is illustrated in Fig. 3. During call set up, the gate- 
. way MSG 270 reserves a channel of its PHV 250 and 
provides the serving MSG 260 (via HLR functionality) 
35 with a specific address for the resen/ed channel of the 
PHV 260, refen'ed to as a data link connection identifier 
("DLG I"). The serving MSG 260, in turn, provides the DL- 
Gl to the base station 145 serving the mobile unit 130. 
Beginning with the mobile unit 1 30 , a wireless link is cre- 
40 ated to the base station 145 which, in turn, transmits 
subrate voice packets to the FRPH 230 (in serving MSG 
260) via frame relay link 1 70, with addressing designat- 
ing-the DLGI of the PHV 250 (in the gateway MSG 270). 
These frame relay voice packets are transferred to the 
45 PHA 240 within the serving MSG 260, which provides 
the appropriate ATM formatting and addressing for the 
PHA 240 in the gateway MSG 270. The ATM packets 
are transmitted over the ATM link 165 to the PHA 240 
of the gateway MSG 270; the ATM layer is stripped, and 
50 the frame relay packets are delivered to the DLGI ad- 
dress of the PHV 250 (of the gateway MSG 270). From 
the PHV 250, the packets are converted to full rate (e. 
g., 64K/second for PGM), and transferred to the network 
interface 215 for transmission via the network 110. 
55 [0027] Similarly, for incoming voice from the network, 
the PHV 250 of the gateway MSG 270 is provided with 
an address for the base station 1 45, with a different ad- 
dress for each call handled by the base station 145. 
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Those voice packets or frames are provided with ATM 
formatting and addressing, for transmission over ATI^ 
link 1 65 to the serving MSG 260 and (via frame relay) 
to the serving base station 1 45 for wireless transmission 
to the mobile unit 130. 

[0028] As mentioned above, as a mobile unit 130 
traverses a given geographic region, it may move in or 
out of range of base stations 1 45 associated with a given 
MSG 115 or 125. As It does so, the mobile unit 130 typ- 
ically registers with the MSG 115 or 125 providing serv- 
ice in the newly entered geographic region. During such 
registration, a serving MSG 125 receives database in- 
fomnation from the gateway (or home) MSG 125 with I- 
HLR, and generates a corresponding VLR for the par- 
ticular mobile unit, such as call handling instructions and 
triggers. For MSCs 1 1 5 with stand-alone HLRs (S-HLRs 
155), the serving MSG 115 typically transmits a regis- 
tration notification {ANSI-41 Registration Notification In- 
voke) to the S-HLR 155, and in response (ANSI-41 Reg- 
IstrationNotification Return Result) receives this data- 
base infomriation and also generates a corresponding 
VLR for the particular mobile unit, such as call handling 
Instructions and triggers. In the preferred embodiment, 
a second VLR is also generated at the gateway MSG 
115 or 125 by the S-HLR or l-HLR. More specifically, 
following transmission of the registration notification re- 
sponse to the serving MSG 115, the S-HLR 155 also 
transmits a qualification directive to the gateway MSG 
115, which directive includes the VLR database infor- 
mation for the roaming mobile unit 130. Alternatively, a 
static VLR may be maintained at the gateway MSG 115, 
and updated by the S-HLR only when VLR impacting 
changes are made, such as to change an end user fea- 
ture code or an administrative data entry. Following such 
a transmission of either the VLR database Information 
or changes to the VLR database, the gateway MSG 1 1 5 
transmits a qualification directive return result as an ac- 
knowledgement to the S-HLR. This second copy of the 
VLR at the gateway MSG 115 or 125 enables the gate- 
way MSG to determine whetherthe roaming mobile unit 
1 30 will have ATM voice path capability for incoming and 
outgoing calls. This second copy of the VLR at the gate- 
way MSG 1 1 5 or 1 25 also provides a significant contrast 
with the prior art in which only one copy of a VLR is main- 
tained and only at a serving MSG. 
[0029] As mentioned above, and as discussed In 
greater detail below, a new DLGI parameter and a new 
message type with a corresponding response are uti- 
lized In the preferred embodiment. The DLGI parameter 
may be included as a new parameter within a wide va- 
riety of ANSI-41 compatible messages types, such as 
location requests (with con^esponding location request 
return results) and routing requests (withcon-esponding 
routing request return results). In addition, two new mes- 
sages are also defined for the preferred embodiment: 
first, a "gateway origination request" (or "gateway orig- 
ination request invoke"*) is utilized by a serving MSG to 
request a DLGI to establish the ATM voice path, and 



second, a con'esponding response referred to as a 
"gateway origination request return result" which in- 
cludes the DLGI of the reserved channel of the PHV of 
the gateway MSG. The gateway origination request (in- 

5 voke) preferably includes ANSI-41 parameters such as 
Billing ID, Dialed Digits, Electronic Serial Number, Mo- 
bile Identification Number, Originating MSG Identifica- 
tion (MSGID) (i.e., identification of the serving MSG 
which is originating an outgoing call from a mobile unit 

10 1 30), and optionally includes parameters such as Serv- 
ing Gell ID and Servrce Option (containing voice coder 
(vocoder) specific information for a particular call). The 
gateway origination request return result optionally in- 
cludes the new DLGI parameter and other ANSI-41 pa- 

'5 rameters such as Access Denied Reason and Service 
Option. The various existing parameters are referenced 
in the subsections comprising section 6.5.2 of the ANSI- 
41 specification. 

[0030] Fig. 4 is a flow diagram illustrating a method 

20 embodiment to maintain call control at a gateway mobile 
switching center 125 having an integrated HLR, utilizing 
a packet networi<, for incoming calls from a network 110 
in accordance with the present invention. The method 
begins, step 305, with the reception of an incoming call 

25 leg (from the network 110) by the gateway MSG 125 
(having an l-HLR) for a particular roaming mobile unit 
130. The gateway MSG 125 reserves or allocates a 
channel on its PHV 250 having a con-esponding or des- 
ignated DLGI for addressing, step 310. With the l-HLR 

30 and VLR, the gateway MSG knows where the mobile 
unit 130 is registered, and as a consequence, the gate- 
way MSG 125 then transmits a routing request invoke 
message containing the DLGI parameter (and identifi- 
cation of the mobile unit 130) to the serving MSG (115 

35 or 125), step 315. Following a page to and response 
from the mobile unit 130, the serving MSG 115 or 125 
transmits to the gateway MSG 125 a routing request re- 
turn result (also including the DLGI parameter and a 
base station 145 address for packets from the gateway 

40 PHV 250 for the mobile unit 1 30), step 320. (In the event 
the serving MSG 115 or 1 25 detemnines not to utilize the 
ATM link, it will return a temporary location directory 
number (TLDN) for routing the call over circuit trunk fa- 
cilities as is cun-ently known in the art, instead of the 

45 DLGI parameter.) 

[0031] Gontinuing to refer to Fig. 4, the serving MSG 
1 25 provides the DLGI to the base station 1 45 that trans- 
mits to and receives from the particular mobile unit 130, 
and the gateway MSG 1 25 (via processor 21 0) provides 

50 the base station packet address to its PHV 250, step 
325, to establish the traffic or bearer path between the 
base station 1 45 and the gateway MSG 1 25 utilizing the 
ATM link 1 65 (or other ATM network). The serving MSG 
1 25 (via base station 1 45) provides an alert to the mobile 

55 unit 1 30, step 330, and when answered in step 335, pro- 
vides an answer indication message to the gateway 
MSG 125 and provides a connection or link to the in- 
coming call leg utilizing the ATM link 165, step 340. 
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Packets from the mobile unit 130 are addressed to the 
DLCI of the gateway PHV 250, and packets from the 
PHV 250 are addressed to a call-specific address of the 
base station 145. Following step 340, the method may 
end, return step 350. In the event the call is unanswered 
in step 335, and after a predetemiined period of time 
(no answer time) has elapsed in step 346, the method 
may also end, retum step 350. 

[0032] Fig. 5 is a flow diagram illustrating a method 
embodiment to maintain call control at a gateway mobile 
switching center 1 25 having an integrated HLR, utilizing 
a packet network, for outgoing calls from roaming mo- 
bile unit 130 in accordance with the present invention. 
The method begins, step 400, with the reception by the 
serving MSG 125 of a request (origination) from a roam- 
ing mobile unit 130 (transmitted via base station 145), 
such as through the entry of dialed digits for an outgoing 
call (followed by entry of SEND or TALK). The serving 
MSG 125 determines, from its VLR, that the particular 
mobile unit has a gateway origination trigger, step 405, 
and as a consequence, the serving MSG 1 25 transmits 
a gateway origination request (invoke) (containing the 
identification of the mobile unit 1 30, the dialed digits, the 
service option (such as a PHV selection (such as for CD- 
MA or TDMA)), the base station 1 45 address for the call, 
and other parameters) to the gateway MSG 125, step 
410. 

[0033] Continuing to refer to Fig. 5, upon reception of 
the request, the gateway MSG 125 reserves a channel 
and allocates an address (DLCI) on its PHV 250, step 
41 5, to provide call control at the gateway MSG 1 25 and 
to provide feature interactions for incoming calls, such 
as call waiting or three-way calling, and provides the 
PHV 250 with a base station 1 45 address for the partic- 
ular call. Next, in step 420, the gateway MSG 125 trans- 
mits a gateway origination request return result, contain- 
ing the DLCI and other parameters, to the serving MSG 
125. The serving MSG 125, in turn, provides the DLCI 
to the base station 145 serving the mobile unit 130, step 
425, to establish the voice path through the ATM link 
165. The gateway MSG 125 then sets up the outgoing 
call to the network 110 based upon subscriber data and 
the dialed digits, with a connection or link to the ATM 
voice path to the outgoing call, step 430. Packets from 
the mobile unit 130 are addressed to the DLCI of the 
gateway PHV 250, and packets from the PHV 250 are 
addressed to a call-specific address of the base station 
145. Following step 430, the method may end, return 
step 435 

[0034] As mentioned above, the call flow diagrams for 
MSGS 115 having stand-alone HLRs (Figs. 6 and 7) are 
slightly different than the cases (Figs. 4 and 5) involving 
integrated HLRs. Fig. 6 is a flow diagram illustrating a 
method embodiment to maintain call control at a gate- 
way mobile switching center 115 having a stand-alone 
HLR 155, utilizing a packet network, for incoming calls 
from a network 110 In accordance with the present in- 
vention. The method begins, step 500, with the recep- 



tion of an incoming call leg (from the network 110) by 
the gateway MSG 115 (with VLR) for a particular roam- 
ing mobile unit 130. The gateway MSG 115, through in- 
formation stored in its VLR, knows that the particular 

5 roaming mobile unit 130 is registered with a serving 
MSG that may be able to support packet network call 
delivery, and as a consequence, the gateway MSG 115 
reserves or allocates a channel on its PHV 250 having 
a corresponding or designated DLCI for addressing, 

10 step 505. The gateway MSG 115 then transmits a loca- 
tion request invoke message containing the DLCI pa- 
rameter (and identification of the mobile unit 1 30) to the 
S-HLR 155, step 510. The S-HLR 155 then transmits a 
routing request invoke message containing the DLCI 

15 parameter (and identification of the mobile unit 130) to 
the serving MSG 115, step 51 5. 
[0035] Continuing to refer to Fig. 6, following a page 
to and response from the mobile unit 130, the serving 
MSG 115 transmits a routing request return result (also 

20 including the DLCI parameter and a base station 145 
address for the particular call) to the S-HLR 155, step 
520. (In the event the serving MSG 115 detennlnes not 
to utilize the ATM link, it will return a tennporary location 
directory number (TLDN) for routing the call over circuit 

25 trunk facilities as is currently known in the art. Instead 
of the DLCI parameter.) The S-HLR 155 then transmits 
to the gateway MSG 115 a location request retum result, 
containing the DLCI (or TLDN), the base station 145 
packet address, and the VLR database profile, step 525 . 

30 The serving MSG 115 then provides the DLCI to the 
base station 145 which transmits to and receives from 
the particular mobile unit 1 30, and the gateway MSG 1 1 5 
. provides the base station packet address to its PHV 250, 
step 530, to establish the voice path between the base 

35 station 1 45 and the gateway MSG 1 1 5 utilizing the ATM 
link 165. The serving MSG 115 (via base station 145) 
provides an alert to the mobile unit 130, step 535, and 
when answered in step 540, provides an answer indica- 
tion message to the gateway MSG 115 and provides a 

40 connection or link to the incoming call leg utilizing the 
ATM link 1 65, step 545. Packets from the mobile unit 
1 30 are addressed to the DLCI of the gateway PHV 250 , 
and packets from the PHV 250 are addressed to a call- 
specific address of the base station 145. Following step 

45 545, the method may end, retum step 555. In the event 
the call Is unanswered In step 540, and after a prede- 
temnined period of time (no answer time) has elapsed 
in step 550, the method may also end, retum step 555. 
[0036] Fig. 7 is a flow diagram illustrating a method 

50 embodiment to maintain call control at a gateway mobile 
switching center 115 having a stand-alone HLR 155, uti- 
lizing a packet network, for outgoing calls from roaming 
mobile unit 130 in accordance with the present inven- 
tion. The method begins, step 600, with the reception 
55 by the serving MSG 115 of a request (origination) from 
a roaming mobile unit 130 (transmitted via base station 
145), such as through the entry of dialed digits for an 
outgoing call (followed by entry of SEND or TALK). The 
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serving MSG 1 1 5 determines, from its VLR, that the par- 
ticular mobile unit has a gateway origination trigger, step 
605, and as a consequence, the serving MSG 1 1 5 trans- 
mits (via the S-HLR 155) a gateway origination request 
(Invoke) (containing the identification of the mobile unit 
130, the dialed digits, the base station 145 address for 
the particular call, the service option (such as a PHV 
selection (such as for CDMA or TDMA)) and other pa- 
rameters) to the gateway MSG 115, step 610. 
[0037] Continuing to refer to Fig. 7, upon reception of 
the request, the gateway MSG 115 reserves a channel 
and allocates an address (DLCI) on its PHV 250, and 
provides its PHV 250 with the base station packet ad- 
dress, step 615, to provide call control at the gateway 
MSG 115 and to provide feature interactions for incom- 
ing calls, such as call waiting or three-way calling. Next, 
in step 620, the gateway MSG 1 25 transmits (via the S- 
HLR 155) a gateway origination request return result, 
containing the DLCI and other parameters, to the serv- 
ing MSG 115. The serving MSG 115, in turn, provides 
the DLCI to the base station 1 45 serving the mobile unit 
130, step 625, to establish the voice path through the 
ATM link 165. In the event that the gateway MSG 115 
does not have a current VLR profile for the roaming mo- 
bile unit 1 30, step 630, the gateway MSG 1 1 5 then trans- 
mits a qualification request invoke to the S-HLR 155 to 
obtain the VLR profile, step 635. The S-HLR 155 then 
transrnits to the gateway MSG 115 a qualification re- 
quest return result containing the VLR profile of the 
roaming mobile unit 130, step 640. The gateway MSG 
115 then sets up the outgoing call to the network 110 
based upon subscriber data and the dialed digits, with 
a connection or link to the ATM voice path to the outgo- 
ing call, step 645. Packets from the mobile unit 130 are 
addressed to the DLCI of the gateway PHV 250, and 
packets from the PHV 250 are addressed to a call-spe- 
cific address of the base station 145. Following step 645, 
the method may end, retum step 650. 
[0038] Following the establishment of an incoming or 
outgoing call through the gateway MSG (1 1 5 or 1 25), as 
illustrated in Figs. 4-7, the gateway MSG may maintain 
control over any advanced calling features for the mo- 
bile unit 130, such as call waiting, call fonwarding on 
busy, busy signal, three-way calling, etc. For example, 
for call wafting, in the event of a new incoming call from 
the network 110, the gateway MSG (115 or 125) may 
transmit an Information Forward message to the serving 
MSG (115 or 125), which then provides an in-call alert 
to the mobile unit 130. Conversely, for mobile unit 130 
initiated features, such as three-way calling, the mobile 
unit 1 30 may provide feature actions to the serving MSG 
(11 5 or 125), such as through entry of a flash or a flash 
with other information. The serving MSG (115 or 125) 
then transmits a flash request invoke to the gateway 
MSG (115 or 125), and the gateway MSG (115 or 125) 
then provides these features, such as three-way calling. 
[0039] Numerous advantages of the present inven- 
tion may be apparent from the above discussion. As in- 



dicated above, call control is maintained at the gateway 
MSG, providing the ability to implement and control ad- 
vanced calling features for roaming mobile units, espe- 
cially those features presented as a "line appearance" 

5 to the gateway MSG for a particular mobile unit. In ad- 
dition, toggling (or switching) between multiple calls, 
such as in call waiting, is performed at a central location, 
as may be required by various service providers. Anoth- 
er advantage of the various embodiments of the present 

10 invention is the utilization of a packet network, such as 
ATM link 1 65, rather than circuit switched trunk lines, to 
create a voice path between serving and gateway 
MSGs. As a consequence, trunking lines are available 
for other services, with a corresponding increase in sys- 

^5 tem capacity. In addition, the various embodiments are 
user friendly and user transparent. 
[0040] From the foregoing, it will be observed that nu- 
merous variations and modifications may be effected 
without departing from the spirit and scope of the novel 

20 concept of the invention. It is to be understood that no 
limitation with respect to the specific methods and ap- 
paratus illustrated herein is intended or should be in- 
ferred. It is, of course. Intended to cover by the append- 
ed claims all such modifications as fall within the scope 

25 of the claims. 



Claims 

30 1 . A method for maintaining call control at a gateway 
mobile switching center for a roaming mobile unit 
utilizing a packet networi< for bearer traffic transport, 
the method comprising: 

(a) receiving an incoming call leg at the gate- 
way mobile switching center for the roaming 
mobile unit; 

(b) determining a data link connection identifier 
for a protocol handler for voice at the gateway 
mobile switching center; 

(c) providing the data link connection identifier 
to a serving mobile switching center and to a 
base station, and obtaining from the serving 
mobile switching center a packet address of the 
base station for communication with the roam- 
ing mobile unit to create a packet link between 
the gateway mobile switching center and the 
base station; 

(d) providing an alert to the roaming mobile unit; 
and 

(e) when an answer has been received from the 
roaming mobile unit, providing a connection be- 
tween the roaming mobile unit and the incom- 
ing call leg utilizing the packet link between the 
gateway mobile switching center and the base 
station. 

2. The method of claim 1 , wherein step (c) further com- 
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prises: 

transmitting a routing request invoke containing 
the data link connection identifier from the gate- 
way mobile switching center to the serving mo- 
bile switching center; and 
receiving at the gateway mobile switching cent- 
er a routing request return result containing the 
base station packet address from the serving 
mobile switching center. 

3. The method of claim 1 , wherein step (c) further com- 
prises: 

transmitting a location request invoke contain- 
ing the data link connection identifier from the 
gateway mobile switching center to a stand- 
alone home location register; 
transmitting a routing request invoke containing 
the data link connection identifier from the 
stand-alone home location register to the serv- 
ing mobile switching center; 
receiving at the stand-alone home location reg- 
ister a routirig request return result containing 
the base station packet address and a data link 
connection identifier result from the serving mo- 
bile switching center; and 
receiving at the gateway mobile switching cent- 
er a location request return result containing 
the base station packet address, the data link 
connection identifier result an da visitor location . 
register profile from the stand-alone home lo- 
cation register. 

4. A method for maintaining call control at a gateway 
mobile switching center for a roaming mobile unit 
util izing a packet network for bearer traffic transport, 
the method comprising: 

(a) receiving an origination having dialed digits 
at a serving mobile switching center frorri the 
roaming mobile unit; 

(b) providing to the gateway mobile switching 
center an identification of the roaming mobile 
unit, the dialed digits, and a packet address of 
a base station; 

(c) determining a data link connection identifier 
for a protocol handler for voice at the gateway 
mobile switching center; 

(d) providing the data link connection identifier 
to the serving mobile switching center and to 
the base station, to create a packet link be- 
tween the gateway mobile switching center and 
the base station; and 

(e) transmitting an outgoing call leg from the 
gateway mobile switching center and providing 
a connection between the outgoing call leg and 
the packet link for communication with the 



10 



roaming mobile unit utilizing the packet link be- 
tween the gateway mobile switching center and 
the base station. 

The method of claim 4, wherein step (b) further 
comprises: 

transmitting a gateway origination request in- 
voke containing the base station packet address, 
the mobile identification and the dialed digits, from 
the serving mobile switching center to the gateway 
mobile switching center. 



6. The method of claim 4, wherein step (d) further 
comprises: 

^ 5 receiving at the serving mobile switching cent- 

er a gateway origination request return result con- 
taining the data link connection identifier from the 
gateway mobile switching center. 

20 7. The method of claim 4, wherein step (b) further 
comprises: 

transmitting a gateway origination request in- 
voke containing the base station packet address, 
the mobile identification and the dialed digits, from 
25 the serving mobile swiching center, through a 
stand-alone home location register, to the gateway 
mobile switching center. 

8. The method of claim 4, wherein step (d) further 
30 comprises: 

receiving at the serving mobile switching cent- 
er, through a stand-alone home location register, a 
gateway origination request return result containing 
the data link connection identifier from the gateway 
35 mobile switching center. 

9. The method of claim 1 or 4, wherein step (c) further 
comprises: 

providing the base station packet address to 
40 the protocol handler for voice. 

10. The method of claim lor 4, wherein the packet link 
is at least one of a plurality of packet links, the plu- 
rality of packet links comprising an asynchronous 

45 transfer mode (ATM) protocol link, an Internet pro- 
tocol (IP) link, and a frame relay protocol link. 

1 1 . The method of claim 1 or 4, wherein the packet link 
is an asynchronous transfer mode (ATM) protocol 

50 link between the gateway mobile switching center 
and the serving mobile switching center and is a 
frame relay protocol link between the serving mo- 
bile switching center and the base station. 

55 12. A system for maintaining call control at a gateway 
mobile switching center for a roaming mobile unit 
utilizing a packet networic for bearer traffic transport, 
the system comprising: 
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a serving mobile switching center, the serving 
mobile switching center operative to provide an 
alert to the roaming mobile unit; 
a base station coupled to the serving mobile 
switching center for wireless communication s 
with the roaming mobile unit, the base station 
operative to receive a connection link identifier 
from the serving mobile switching center; and 
a gateway mobile switching center coupled to 
the serving mobile switching center, the gate- io 
way mobile switching center having a protocol 
handler for voice, the gateway mobile switching 
center operative, upon reception of an incom- 
ing call leg for the roaming mobile unit, to de- 
temnlne the data link connection identifier for is 
the protocol handler for voice and to provide the 
data link connection identifier to the serving 
mobile switching center for transmission to the 
base station; the gateway switching center fur- 
ther operative to obtain from the serving mobile 20 
switching center a packet address of the base 
station for communication with the roaming mo- 
bile unit to create a packet link between the 
gateway mobile switching center and the base 
station; and following the alert to the roaming 25 
mobile unit, when an answer has been received 
from the roaming mobile unit, the gateway mo- 
bile switching center operative to provide a con- 
nection between the roaming mobile unit and 
the incoming call leg utilizing the packet link be- 30 
tween the gateway mobile switching center and 
the base station. 

13. The system of claim 12, wherein the gateway mo- 
bile switching center is further operative to transmit 35 
a routing request invoke containing the data link 
connection identifier to the serving mobile switching 
center, and to receive a routing request return result 
containing the base station packet address from the 
serving mobile switching center 40 

14. The system of claim 12, further comprising: 

a stand-alone home location register coupled 
to the serving mobile switching center and to the 
gateway mobile switching center. 45 

15. The system of claim 14, wherein the gateway mo- 
bile switching center is further operative.to transmit 
a location request invoke containing the data link 
connection Identifier to the stand-alone home loca- so 
tion register; the stand-alone home location register 

Is operative to transmit a routing request invoke 
containing the data link connection identifier to the 
serving mobile switching center, and to receive a 
routing request return result containing the base S5 
station packet address and a data link connection 
identifier result from the serving mobile switching 
center; and wherein the gateway mobile switching 



center is further operative to receive a location re- 
quest retum result containing the base station pack- 
et address, the data link connection identifier result 
and a visitor location register profile from the stand- 
alone home location register. 

16. A system for maintaining call control at a gateway 
mobile switching center for a roaming mobile unit 
utilizing a packet network for bearer traffic transport, 
the system comprising: 

a serving mobile switching center, the serving 
mobile switching center operative to receive an 
origination having dialed digits from the roam- 
ing mobile unit; 

a base station coupled to the serving mobile 
switching center for wireless communication 
with the roaming mobile unit, the base station 
operative to receive a connection link Identifier 
from the serving mobile switching center; and 
a gateway mobile switching center coupled to 
the serving mobile switching center, the gate- 
way mobile switching center having a protocol 
handler for voice, the gateway mobile switching 
center operative to receive from the serving 
mobile switching center an identification of the 
roaming mobile unit, the dialed digits, and a 
packet address of the base station, the gateway 
switching center further operative to detemiine 
the data link connection identifier for the proto- 
col handler for voice and to providing the data 
link connection identifier to the serving mobile 
svtf Itching center to create a packet link be- 
tween the gateway mobile switching center and 
the base station; and the gateway mobile 
switching centerfurther operative to transmit an 
outgoing call leg and to provide a connection 
between the outgoing call leg and the packet 
link for communication with the roaming mobile 
unit. 

17. The system of claim 1 6, wherein the serving mobile 
switching center is further operative to transmit to 
the gateway mobile switching center a gateway 
origination request invoke containing the base sta- 
tion packet address, the mobile identification and 
the dialed digits. 

18. The system of claim 16, wherein the gateway mo- 
bile switching center is further operative to transmit 
to the serving mobile switching center a gateway 
origination request retum result containing the data 
link connection Identifier, 

19. The system of claim 1 6, further comprising: 

a stand-alone home location register coupled 
to the serving mobile switching center and to the 
gateway mobile switching center. 
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20. The system of claim 19,wherein the serving mobile 
switching center is further operative to transmit a 
gateway origination request invoke, containing the 
base station packet address, the mobile identifica- 
tion and the dialed digits, through the stand-alone 
home location register to the gateway mobile 
switching center; and wherein the gateway mobile 
switching center is further operative to transmit a 
gateway origination request return result, contain- 
ing the data link connection identifier, through the 
stand-alone home location register to the serving 
mobile switching center. 

21 . The system of claim 12 or 1 6, wherein the gateway 
mobile switching center further includes a proces- 
sor, the processor configured to provide the base 
station packet address to the protocol handler for 
voice. 

22. The system of claim 12 or 16, wherein the packet 
link is at least one of a plurality of packet links, the 
plurality of packet links comprising an asynchro- 
nous transfer mode (ATM) protocol link, an Internet 
protocol (IP) link, and a frame relay protocol link. 

23. The system of claim 12 or 16, wherein the packet 
link is an asynchronous transfer mode (ATM) pro- 
tocol link between the gateway mobile switching 
center and the serving mobile switching center and 
is a frame relay protocol link between the serving 
mobile switching center and the base station. 

24. An apparatus for maintaining call control at a gate- 
way mobile switching center for a roaming mobile 
unit utilizing a packet networic for bearer traffic 
transport, the roaming mobile unit having a wireless 
link to a base station, the base station coupled to a 
sending mobile switching center, the apparatus 
comprising: 

a network interface for reception of an incoming 
call leg and for transmission of an outgoing call 
leg; 

a protocol handler for voice; 
a packet network protocol handler; and 
a processor coupled to the networtc interface, 
to the protocol handler for voice, and to the 
packet network protocol handler, wherein the 
processor, when operative, is configured to de- 
termine a data link connection identifier for the 
protocol handier for voice and to provide the da- 
ta link connection identifier to the serving mo- 
bile switching center, the processor further con- 
figured to receive a base station packet ad- 
dress from the serving mobile switching center 
and to provide the base station packet address 
to the protocol handler for voice to create a 
packet link between the packet network proto- 



20 

col handler and the base station; the processor 
further configured to provide a connection be- 
tween the packet link and the incoming call leg 
tor communication with the roaming mobile unit 
5 and to provide a connection between the pack- 

et link and the outgoing call leg for communica- 
tion with the roaming nriobile unit. 

25. The apparatus of claim 24, wherein the processor 
10 is further configured to transmit a routing request 

invoke containing the data link connection identifier 
to the serving mobile switching center, and to re- 
ceive a routing request return result containing the 
base station packet address from the serving mo- 
15 bile switching center 

26. The apparatus of claim 24, further comprising a 
memory coupled to the processor, wherein the 
processor is further configured to transmit a location 

20 request invoke containing the data link connection 
identifier to a stand-alone home location register; 
wherein the processor is further configured to re- 
ceive from the stand-alone home location register 
a location request return result containing the base 

25 station packet address, a data link connection iden- 
tifier result and a visitor location register profile, and 
wherein the processor is further configured to store 
the visitor location register profile in the memory. 

30 27. The apparatus of claim 24, wherein the processor 
is further configured to receive a gateway origina- 
tion request invoke containing the base station 
packet address, the mobile identification and dialed 
digits for the outgoing call leg. 

35 

28. The apparatus of claim 24, wherein the processor is 
further configured to transmit a gateway origination 
request return result containing the data link con- 
nection identifier 

40 

2B. The apparatus of claim 24 .wherein the packet net- 
work protocol handler is a protocol handler for asyn- 
chronous transfer mode (ATM) and wherein the 
packet link is an ATM protocol link. 

45 

30. The apparatus of claim 24, wherein the packet net- 
work protocol handler is a protocol handler for In- 
ternet protocol (IP) and wherein the packet link is 
an IP link. 

50 

31 . The apparatus of claim 24, wherein the packet net- 
work protocol handler is a protocol handlerfortrame 
relay and wherein the packet link is a frame relay 
protocol link. 

55 

32. The apparatus of claim 24, wherein the packet net- 
work protocol handler is a protocol handler for asyn- 
chronous transfer mode (ATM) and wherein a first 
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portion of the packet link is an asynchronous trans- 
fer mode (ATM) protocol link between the gateway 
mobile switching center and the serving mobile 
switching center and a second portion of the packet 
link is a frame relay protocol link between the serv- s 
ing mobile switching center and the base station. 
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(54) Apparatus, method and system for maintaining call control at a gateway mobile switching 
center utilizing a packet network 



(57) The apparatus, nnethod and system embodi- 
ments of the present invention provide for maintaining 
call control at a gateway mobile switching center (MSG), 
for roaming mobile units, utilizing a packet network or 
link, such as an ATM link. The pretended system embod- 
iment includes a gateway MSG, a serving MSG, and a 
base station having a wireless link with the roaming mo- 
bile unit. The gateway MSG includes a protocol handler 
for voice (PHV). For any given incoming call for the 
roaming mobile unit or outgoing call from the roaming 
mobile unit, the gateway MSG designates a specific ad- 
dress (or channel) on the PHV, refen-ed to as a data link 
connection identifier (DLGI), for use as an address for 
voice packets to be received from the roaming mobile 
unit via the base station and serving MSG, and the base 
station also provides a base station packet address to 
the gateway MSG, for use as an address for voice pack- 
ets to be received from the gateway MSG (through the 
serving MSG) for the roaming mobile unit, thereby cre- 
ating a full duplex packet link. The packet link serves as 
a voice path between the base station, the servjng MSG, 
and gateway MSG, with ail communication to and from 
the roaming mobile unit routed through the gateway 
MSG. The gateway MSG thereby maintains all call con- 
trol for the roaming mobile unit for the implementation 
of advanced calling features, such as call waiting and 



three-way calling. In the prefen-ed embodiment, the DL- 
GI is included as a new parameter for AN SI -41 compat- 
ible messages. In addition, new ANSI -41 compatible 
messages are also utilized, a Gateway Origination Re- 
quest containing the base station packet address and a 
Gateway Origination Request Return Result containing 
the new DLGI parameter 
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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 



- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 
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Application Papers 
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DETAILED ACTION 



Claim Rejections ■ 35 USC § 103 



1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaliy disclosed or described as set 
forth in section 102 of this titie, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103 (a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e). (f) or (g) 

prior art under 35 U.S.C. 103(a). 

2. Claims 1-8,10-24. 26-41 , and 50-54 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Eisdorfer (US Pat # 5,724,41 1) in view of Novak (US Pat # 
4,266,098). 



Regarding claim 1-2, Eisdorfer teaches a multiple leg telecommunication session 
(see col. 2, lines 44-50), comprising: (a) receiving an incoming call leg designating a 
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primary directory number (this reads on the primary directory number see coL2, lines 
63-66, col. 5, lines 31-33); (b) determining a plurality of secondary directory numbers 
associated with the primary directory number (this reads on the telephone sets 121.122, 
and 127, see col. 4. lines 55-58); (c) processing and routing each outgoing call leg 
associated with each secondary directory number, of the plurality of secondary directory 
numbers (see col. 2. lines 44-50. and col. 3, lines 1-16); (e) when an outgoing call leg. 
of the plurality of an outgoing call legs, has been unconditionally answered, providing a 
connection between the unconditionally answered outgoing call leg and the incoming 
call leg to form a communication session, (this simply reads on the normal call 
acceptance, see col. 3. lines 20-26). 

However. Eisdorfer does not specifically teach when an outgoing call leg. of the 
plurality of an outgoing call legs, has been conditionally answered, providing the called 
party information on the conditionally answered outgoing leg. which means allowing the 
called party to screen and view the calling party information before answering the 
incoming call. 

Novak teach a device that monitors certain information in an incoming call. 
Novak also provides screening capabilities to the called party by giving him/her the 
option of answering or not answering certain phone call (see col. 1. lines 11-24, col.2. 
lines 42-46, lines 57-68, and col.3, lines 9-33). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to incorporate the feature of screening calls prior to 
answering an incoming call, as taught by Novak, into the Eisdorfer system in order to 
provide the user or the called party the option of accepting or rejecting calls, also to 
prevent the user from answering an unwanted calls. On one hand, the user may be 
accepting important calls from family members, emergency situations, or important 
people at any time. On the other hand, the user may reject non-important calls or calls 
from unwanted callers. 

Claims 17-18 are rejected for the same reasons as discussed above with respect 
to claim 1 . Also the claimed database that stores the secondary numbers reads on 
database 175, see col.3, lines 1-9, col.5, lines 24-25. also Fig. 1 175 within SOP 170. 

Claims 34-35 are rejected for the same reasons as discussed above with respect 
to claim 1. The claimed network interface reads on the SSPs 110, 120, 125. and 130 
see Fig.1. The claimed processor reads on elements 113, 123, and 133. Fig. 1, also the 
memory reads on database 175. 

Claim 50 is rejected for the same reasons as discussed above with respect to 
claim 1 . Also, the use of the home location register feature is inherent in mobile 
communication. Eisdorfer discloses the use of mobile communication (see col.4, lines 
66-67). 
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Regarding claims 3, 19, and 36, Eisdorfer teaches providing a listing of a plurality 
of options to a calling party; in response, receiving an option selection from the calling 
party; and based upon the option selection, determining the called party information 
(see col. 3, lines 1-9). 

Regarding claims 4-6, 20-22, 37-39 and 53, the claimed feature of the language, 
service selection, and product selection are obvious. These are typical menu options 
such as "for Spanish press 1 , for English press 2", or "for car insurance, press 1 ,for 
shipping, press 2". 

Regarding claims 7, 23, 40 the use of ANSl-41 protocol is obvious at least in the 
mobile communications. 

Claims 8, 24, 41 , and 51 are rejected for the same reasons as discussed above 
with respect to claims 3,19, and 36. 

Regarding claims 10, 26, and 43, Novak teaches a conditional answering is 
indicated by entry of a predetermined code on an outgoing call leg of the plurality of 
outgoing call legs (the entry of a predetermined code reads on entering codes such as 
1-2-3 to Mary Jones, 2-2-2 to John Doe, and 3-3-3 to John Smith, see col. 61-68). 
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Regarding claims 1 1 . 27, and 44, for the claimed feature if conditional answering 
that is indicated by an off hook, this is inherent if is not obvious. 

Regarding claims 12, 28, and 45, Eisdorfer teaches when a conditionally 
answered outgoing call leg has not provided an unconditional answer within a 
predetermined period of time releasing the conditionally answered outgoing call leg (see 
coL3, lines 19-26). 

Regarding claims 13, 29, and 46, the claimed feature of releasing all remaining 
outgoing call legs in the event of establishment of a communication session. This is 
obvious because once the call was answered conditionallv or unconditionallv other, 
outgoing call legs normally would be dropped. The called person has been found and 
has answered the call. 

Regarding claims 14, 30, and 47, Eisdorfer teaches the called party information 
includes the primary directory number (see col. 3. lines 1-20). 

Regarding claims 15, 31. and 48, Eisdorfer teaches the called party information 
includes a distinctive identifier for the multiple leg telecommunication session (this may 
read on the distinctive alerting signal or a distinctive ring, see col.3, lines 41-48. see 
also, Fig.6). 



i 
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Regarding claims 16, 32, and 49, Eisdorfer teaches the called party information 
includes an indication of an amount of outgoing call legs in the plurality of outgoing call 
legs. This simply reads on identifying how many destinations the call will be alerting, 
such as father, mother, child, or even home, vacation home, car,... etc. See also Figs.5 
and 6. 

Claim 54 is rejected for the same reasons as discussed above with respect to 
claims 14-16, 30-32, and 47-49. respectively. 

Claim 52 is rejected for the same reasons as discussed above with respect to 
claims 3. 19, and 36. 

3. Claims 9, 25, 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Eisdorfer in view of Novak and further in view of Furman et a! (US PAT # 6.049,594). 

Neither Eisdorfer nor Novak in combination or alone teaches the feature of 
requesting a name form a calling oartv : storing in a memory a calling party name 
received in response; and including the calling party name in the called party 
information, 

Furman teaches that in the event of receiving a call, the switch 30 connects the 
call to an audio response system 35, which plays an audio greeting to the calling party. 
However, when no ANI is available to identify this customer or that call, the calling party 
would be prompted by the system 35 to identify himself, by entering and ID code which 
may be the customer telephone number (see col. 6, lines 49-62). 
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Therefore, it would have been obvious to one of ordinary sl^ill in the art at the 
time the invention was made to prompt the calling party for his/her phone number or 
his/her name as taught by Furman into the combination of Eisdorfer and Novak in order 
to provide caller ID information to the called party. The advantages of providing calling, 
party information to the called party are obvious and well known. 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rasha S AL-Aubaidi whose telephone numbier is (703) 
605-5145. The examiner can normally be reached on Monday-Friday from 7:30 am to 
4:30 Pm. 

If attenripts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ahmad F Matar, can be reached on (703) 305-4731. The fax phone number 
for the organization where this application or proceeding is assigned is (703) 872-9314. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 305- 
4700. 

AHMAD MATAR 
SUPERVISORY PATENT EXAMINER 

TECHtiOLOGY CENTER 2600 



Examiner 
Rasha Al-Aubaidi 
02/25/2004 
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ABSTRACT 



An apparatus, method and system provide for conditional 
answering in multiple leg telecommunication sessions, such 
as in a flexible alerting service. The preferred system 
includes a home location register (HUl) coupled to a mobile 
switching center (MSC), The HUR has, stored in a memory, 
a plurality of secondary directory numbers associated with a 
primary directory number, such as an ANSI compatible pilot 
directory number. The MSC has an interface for receiving an 
incoming call leg designating the primary directory number 
and for processing and routing each outgoing call leg 
associated with each secondary directory number. Following 
reception of a directive from the HLR, the MSC obtains 
information from a calling party to create called party 
information. When an outgoing call leg has been condition- 
ally answered, the MSC provides the called party informa- 
tion on the conditionally answered outgoing call leg. Upon 
reception of the information, the called party may decide to 
accept the call, through an unconditional answer, or may 
hold or release the call. In the preferred embodiment, the 
called party information may include options or selections 
entered by the calling party, the name of the calling party, 
routing information, language selections, and product or 
service selections. Following an unconditional answer of an 
outgoing call leg, the MSC provides a connection between 
the unconditionally answered outgoing call leg and the 
incoming call leg to form a communication session. 

54 Claims, 6 Drawing Sheets 
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APPARATUS, METHOD AND SYSTEM FOR Method And System For Telecommunication Conferencing 

PROVIDING CONDITIONAL ANSWERING Services In A Multiple Leg Telecommunication Session", 

IN MULTIPLE LEG TELECOMMUNICATION filed Dec. 7, 1999, commonly assigned to Lucent 

SESSIONS Technologies, Inc., and incorporated by reference herein, 

CROSS RFFFRFNrF TO RF! ATPn ^ ^'^^ ""^^""^ commonly disclosed subject 

CROSS-REreREN^ „,„er (the "eighth related appUcation^. 

This application is related to Baiyor et al., U.S. Pal. No. FIELD OF THE INVENTION 

6,009,159, entitled "i^paratus, Method And System For The present invention relates in general to telecommuni- 
ControllingThe Start OfAlerlingOfMultiple Leg Telecom- lo cation systems and services, and more particularly, to an 

munication Sessions", filed Jun, 15, 1998 and issued Dec. apparatus, method and system for providing conditional 

28. 1999, commonly assigned to Lucent Technologies, Inc., answering in a multiple leg telecommunication session, 
and incorporated by reference herein, with priority claimed 

for all commonly disclosed subject matter (the "first related BACKGROUND OF THE INVENTION 

patent). With the advent of increasingly sophisticated telecommu- 
This apphcation is related to Baiyor et al., U.S. Pat. No. nication services, various services and systems arc currenUy 
6,005,930, entiUed "Apparatus, Method And System For available that provide a called party with information per- 
Controllmg Secondary Treatment By a Distant Switch Of laining to an incoming call, prior to answering, resulting in 
Multiple Leg Telecommunication Sessions", filed Jun. 15, a call screening capabiUty. This call screening capability 
1998 and issued Dec. 21, 1999, commonly assigned to 2° be Umited, however, due to the types of information 
Lucent Technologies, Inc., and mcorporated by reference typically provided. For example, a calling party number and 
herein, with priority clauned for all commonly disclosed calling party name service (commonly referred to as "caller 
subject matter (the "second related patent"). iq-) displays the directory number of the telephone origi- 
This application is related to Baiyor et al., U.S. patent nating the call, but does not provide any information con- 
application Ser. No. 09/097,527, entitled "Apparatus, ceming how the call was routed or what the called party 
Method And System For Providing Information To A Called directorv number may have been. 

Party In Multiple Ug Telecommunication Sessions", filed Additional types of information for provision to a called 

Jun. 15, 1998, commonly assigned to Lucent Technologies, p^^ty may be particularly useful for new forms of telecom- 

Inc, and mcorporated by reference herein, with priority munication services. One such new telecommunication ser- 

clarmed for aU cominonly disclosed subject matter (the ^j^e allows a single call, incoming to a telecommunication 

third related application ). g^il^h, lo branch into multiple, independent outgoing calls 

This appHcation is related to Baiyor et al., U.S. patent (or legs) to different caUed parties, during the same period 

application Ser. No. 09/342,499, entitled "Apparatus, of time. Once such proposed service is included in the 

Method And System For Providing Variable Alerting Pat- ANSI-41 specification promulgated by the American 
terns For Multiple Leg Telecommunication Sessions", filed . National Standards Institute 'for wireless 

Jun. 29, 1999, commonly assigned to Lucent Technologies, telecommunication, such as cellular communication, and is 

Inc., and incorporated by reference herein, with priority referred to as "flexible alerting". In a multiple outgoing call 

claimed for all commonly disclosed subject matter (the leg service such as flexible alerting, an incoming call to a 
"fourth related application"). ^ primary (or "pilot") directory number is branched into 

This application is related to Baiyor el al., U.S. patent multiple outgoing call legs to secondary directory numbers 
application Ser. No. 09/350,577, entitled "Apparatus, (which were previously specified as part of a flexible alert- 
Method And System For Providing Call Progress Informa- ing group associated with the primary directory number), 
tion For Multiple Leg Telecommunication Sessions For The ANSI-41 flexible alerting specification, however, does 
intelligent Network Services", filed Jul. 9, 1999, commonly not include any specific directions or guidelines for types of 
assigned lo Lucent Technologies, Inc., and incorporated by information to be provided to called parties in such 
reference herein, with priority claimed for all commonly independent, concurrent outgoing multiple leg calls, 
disclosed subject matter (the "fifth related appHcation"). The use of these multiple outgoing caD leg telecommu- 

This application is related to Baiyor et al., U.S, patent nication services, such as "flexible alerting", raise new 
application Ser. No. 09/350,439, entitled "Apparatus, 50 issues for the provision of information lo called parties. With 

Method And System For Providing Variable Termination such flexible alerting, there is a loss of a 1:1 correlation 

Patterns For Multiple Leg Telecommunication Sessions", between the directory number dialed and the directory 

filed Jul. 9, 1999, commonly assigned to Lucent number alerted. For instance, any given telephone (i.e., 

Technologies, Inc., and incorporated by reference herein. directory number) may receive calls through multiple paths, 
with priority claimed for all commonly disclosed subject 55 such as calls made directly lo its directory number (directly 

matter (the "sixth related application"). dialed), and calls made indirectly, through the flexible 

This application is related lo Baiyor et al., U.S. patent alerting group (primary directory number dialed, with sub- 
application Ser. No. 09/404,901, entitled "Apparatus, sequent routing to that given directory number). As a 
Method And System For Subscriber Control Of Timed And consequence, in screening incoming calls, a caUed party 
Regional Membership In Multiple Member Termination 60 naay want to know if his or her telephone was alerted 
Groups For Multiple Leg Telecommunication Sessions", directly, by a direct call to their directory number, or 
filed Sep. 24, 1999, commonly assigned to Lucent indirectly, through membership in any number of flexible 
Technologies, Inc., and incorporated by reference herein, alerting groups. 

with priority claimed for all commonly disclosed subject The provision of additional information 10 the called 
matter (the "seventh related application"). 65 party, such as routing information or information pertaining 

This application is related to Baiyor et al., U.S. patent to the purpose of the call, is significant for other purposes as 
application Ser. No. 09/455,623, entitled "Apparatus, well. For example, in a multiple leg telecommunication 
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session, additional infonnation may allow an alerted party to services or products. The HLR then provides the MSG with 

refrain from aaswering a call, allowing other, more appro- a listing of the secondary DNs to which outgoing call legs 

priate members of a flexible alerting group to answer the are to be routed, and the MSG then processes and generates 

call, such as those with particular language capabilities or outgoing call legs to these secondary DNs. 

familiarity with specified subjects. 5 The MSG further provides conditional answering of these 

As a consequence, a need remains for an apparatus, outgoing call legs. Such a conditional answering may be 
niethod and system both provide a called party with addi- configured in a variety of ways, such as by entry of a 
tional information for call screening, and to allow a called predetermined code by a called (alerted) party, such as 
party to conditionally answer an incoming call to receive the *SE^^D or *TALK, or simply by going off hook. When an 
additional information. Such additional information should outgoing call leg is conditionally answered, the MSG pro- 
include call routing information, call purpose information, vides the called party information on the conditionaUy 
or other types of information designated by the consumer. answered outgoing call leg, but does not then connect the 
Such conditional answering should also provide an alerted conditionally answered outgoing call leg to the incoming 
party with the ability to conditionally answer an incoming call leg to form a communication session. The called party 
call, without releasing or dropping other outgoing call legs 15 of the conditionally answered outgoing call leg may then 
while the alerted party is receiving the additional informa- utilize the called party information as desired, such as to 
tion. In addition, such an apparatus, method and system screen the call, and may then unconditionally answer, hold 
should also be user friendly, user transparent, and capable of or release the outgoing call leg. Other outgoing call legs 
implementation in existing telecommunication equipment. continue to be alerted and may also be conditionally 

^ answered, with the provision of called party information, or 

SUMMARY OF THE INVENTION may remain unanswered, or may be unconditionally 

A system, apparatus and method provide conditional answered. Whichever outgoing caU leg is first to be uncon- 

answeiing by a called party in multiple leg telecommunica- ditionally answered will receive the caU and be connected to 

tion sessions, such as in a flexible alerting service. The , ^^^^ P^^' released (i.e., 

various embodiments of the present invention both allow a dipped or torn down, with their corresponding alerting 

called party to conditionally answer an incoming call and ceased), mcludmg other outgomg call legs which may have 

provide a called party with additional types of information, ^'^^ conditionally answered previously, 

enabling a significant level of call screening. In the preferred various embodiments of the present invention both 

embodiment, the additional, called parly information allow a called party to conditionally answer an incoming call 

includes call routing information, call purpose information, and provide a called party with additional types of 

and other types of information designated by the consumer. information, enabling a significant level of call screening. In 

Tbe preferred system embodiment includes a home loca- prefen-ed embodiment, the additional, called party infor- 

tion register (HLR) coupled to a mobile switching center mcludes call routing information, such as a spedfi- 

(MSG). In the preferred system embodiment, a MSG 35 primary DN called, call purpose information, 

receives an incoming call leg designating a primary direc- ^^^^^ °^ information designated by the consumer, 

tory number ("DN"). A subscriber or other user of flexible example, the information provided to the called party 

alerting (or other multi-leg communication services) typi- mclud^ responses from the calling party, such as option 

cally predefines a group of other directory numbers, referred selections, or may identify specific flexible alerting 

to herein as secondary DNs, which are to be associated with 40 groups, providmg the called party with information pertain- 

tiie primary DN, such that when a call is placed to the to the purpose or routing of the caU, and enabling the 

primary DN, all of the secondary DNs are alerted. Such a list suitable member of a flexible alerting group to respond 

or grouping may be referred to as a flexible alerting group, ""^"^^ embodiments of the present inven- 

or more broadly as an alerting group. In general, the incom- provide an alerted party with the ability to condi- 

ing caU to the primary DN is then processed and routed by 45 ^^°^^^y answer an incoming call and receive the additional 

a MSG, which then directs the incoming call to the multiple iiiformation, without bemg connected to the calling party 

different mobile or wireline secondary DNs of the user*s without releasing or dropping other outgoing call legs to 

predefined alerting group, creating multiple different outgo- members of the alerting group. In addition, the 

ing communication legs to these differing and independent apparatus, method and system of the present invention are 

directory numbers 50 friendly, user transparent, and capable of implemenU- 

More specifically, in the preferred embodiment, when a ^ ^"^''^^ telecommunication equipment 
MSG receives an incoming caU leg to the primary DN, it . Numerous other advantages and feaUires of the present 
requests call treatment instructions fi-om the HLR, typically invention will become readDy apparent fi-om the following 
utilizing a location request. In accordance with the present detailed description of the invention and the embodiments 
invention, the HLR then directs the MSG to obtain "called 55 ^^^^^^ claims and from the accompanying draw- 
party information" from the calling party. Typically, the ^^S- 

MSG may provide the calling party with a menu of options, BRIEF DESGRIPTION OF THE DRAWINGS 
such as language selections, and choices of different kinds of 

products or services. In addition, the MSG may request the lA is a graphical diagram illustrating alerting of 

name of the calling party and the purpose of the call. This 60 multiple outgoing communication sessions commencing 

information may be transmitted to the HLR, while some of upo° processing of an incoming call to a network switch, 

the information (such as the calling party name and purpose FIG. IB is a graphical diagram illustrating conditional 

of the call) may be stored for re-transmission to a called answers during alerting of multiple outgoing comraunica- 

pariy. Based upon this information, the HLR may select a lion sessions in accordance with the present invention, 

subset of secondary DNs from the alerting group, such as 65 FIG. IG is a graphical diagram illustrating connection of 

those secondary DNs corresponding to called parties with an unconditionaUy answered outgoing communication call 

fluency in a particular language or who support particular leg with an incoming call leg to form a communication 
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sessions, with the release of remaining outgoing call legs, in group, or more broadly as an alerting group or a secondary 

accordance with the present invention. DN group. The incoming call to the pilot DN is then to be 

FIG. 2 a block diagram illustrating a first system embodi- processed by a mobile switch, which then directs the incom- 

menl for providing conditional answering in multiple leg "^S call to the multiple different mobile or wireline second - 

telecommunication sessions in accordance with the present 5 ary DNs of the user's predefined alerting group, creating 

invention multiple different outgoing communication legs to these 

HG. 3' is a block diagram illustrating a second system t^l^l independent directory numbers. Whichever 

^™k^;«,^«* 'A' J-.- 1 • • outgomg call leg is first to answer will receive the call and 

embodmient for providmg conditional answenng in muluple be connected to the calling party, with the other call legs 
leg telecommunication sessions for wireless commumcation dropped or torn down, with their correspond- 

m accordance with the present mvention 10 ^^^^^^ '^J'^ Pon 

HG. 4 is a block diagram iUustrating an apparatus s^^h flexible alerting or other multi-leg communication 

embodunent for providing conditional answering m multiple ^ ^f^i^ fo^ example, in businesses involving sales, 

leg te ecommunication sessions m accordance with the .^pairs, or dispatching services. Such flexible alerti^ may 

present invention. be useful for other business and personal uses, such as 

HG. 5 is a flow diagram illustrating a method embodi- multiple calls to a home, ofiBce, and cellular telephone. For 

ment for providing conditional answering in multiple leg example, a child may call a single DN, namely, a parent s 

telecommunication sessions in accordance with the present pilot DN, which will then alert the telephones at aU the 

mvention. associated directory numbers or lines defined in the parent's 

DETAILED DESCRIPTION OF THE ^ alerting group or list, such as their home DN, business oflSce 

INVENTION home oflBce DN, and cellular or other mobile telephone 

DN. Presuming the parent is present, the parent will be 

While the present invention is susceptible of embodi- alerted at any and all of these locations from the placement 

ments in many different forms, there are shown in the of a single telephone call. 

drawings and will be described herein in detail specific ^5 As a consequence, for the purposes of the present 

embodiments thereof, with the understanding that the invention, a person referred to as a called party may receive 

present disclosure is to be considered as an exemplification telecommunication calls in at least two different ways. First, 

of the principles of the invention and is not intended to limit the called party may receive calls directly via incoming calls 

the invention to the specific embodiments illustrated. placed to their directory number. Second, if their directory 

As mentioned above, a need remains for an apparatus, 30 number is defined as a secondary DN in an alerting group, 

method and system both to provide a called parly with they may receive calls indirectly via incoming calls placed 

additional types of information and to allow a called party to to the pilot DN (or primary DN) of the alerting group, 

conditionally answer an incoming call. In accordance with Similarly, a called party may also receive calls indirectly 

the present invention, an apparatus, method and system are through call forwarding, via incoming calls placed to a 

provided which both provide a called party with such 35 different directory number of the called party. The present 

additional information for call screening, and which allow a invention is directed to enabling the called party to condi- 

called party to conditionally answer an incoming call to tionally answer an outgoing caU leg to receive types of 

receive the additional information. In the preferred information to distinguish between these two types of calls, 

embodiment, the additional information includes call rout- direct and indirect calls (such as flexible alerting calls), and 

ing information, call purpose information, and other types of 40 lo determine whether they are the most appropriate member 

information designated by the consumer. For example, the (of a flexible alerting group) to unconditionally answer the 

information provided to the called party may include incoming call leg. 

responses from the caUing party or may identify specific Typically, when an individual answers a call^ such as by 

flexible alerting groups, thereby providing the called party going off-hook or by pressing a SEND (TALK, or 

with information pertaining to the purpose or routing of the 45 equivalent) button, that call is answered "unconditionally", 

call. The various embodiments of the present invention also such that the called party is immediately connected to the 

provide an alerted party with the ability to conditionally calling party for a communication session. In accordance 

answer an incoming call and receive the additional with the present invention, however, an individual may 

information, without being connected to the calling party "conditionally" answer a call and receive additional 

and without releasing or dropping other outgoing call legs to 50 information, transparently to the calling party, and without 

other members of the alerting group. In addition, the the called party being connected to the calling party for a 

apparatus, method and system of the present invention are communication session. Following a conditional answer, the 

user friendly, user transparent, and capable of implementa- called party may further decide to accept (unconditionaUy 

tioD in existing telecommunication equipment. answer) or reject (decline to unconditionally answer) the 

As mentioned above, the new ANSI -41 specification 55 call; in the event the called party does accept the call, then 

provides a communications standard for flexible alerting for and only then is the called party connected to the calling 

wireless communications, as a terminating feature or termi- party for a communication session. 

nating call service. In this specification, a call is placed to a More specifically, in accordance with the present 

special directory number ("DN") referred to as a pilot invention, when a called party has been alerted (on an 

directory number ("pilot DN") or as a primary directory 60 outgoingcall leg of a multiple outgoing call leg session), the 

number ("primary DN"). A subscriber or other user of called party may "conditionally answer" the outgoing call 

flexible alerting or other multi-leg communications, typi- leg, such as by going off hook, by pressing a "SEND" button 

cally predefines a group of other directory numbers, referred (or its equivalents, such as a TALK button), or by entering 

to herein as secondary DNs, which are lo be associated with a predesignated code, such as "*SEND" or "*3", for 

the pilot or primary DN, such that when a call is placed to 65 example. Following such a conditional answer, information 

the primary DN, all of the secondary DNs are alerted. Such is provided lo the called parly, such as a verbal message 

a list or grouping may be referred lo as a flexible alerting provided by the calling party or a designation of which 
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flexible alerting group was called. During ihis time, other switch 130. Moreover, during the period that called party A 

inembers of the flexible alerting group may also be condi- is conditionally answering the outgoing call leg 110, infor- 

tionally (or unconditionally) answering their corresponding maUon is being transmitted to the called party A, and during 

outgoing call legs. Following a conditional answer, the the period that called party C is conditionally answering the 

called party may accept (unconditionally answer) the out- 5 outgoing call leg 120, similar information is also being 

going call leg, or may release (reject) the outgoing call leg transmitted to the called party C. 

(such as by pressing an "end" button or by going on hook). Continuing to refer to FIG. IB, while either called party 

Whichever outgoing call leg is first to provide an uncondi- A or called party C is receiving called party information, any 

tional answer will receive the call and be connected to the one of the outgoing call legs may be unconditionally 

calling party, with the other call legs released (i.e., dropped answered. For example, during or after reception of such 

or lorn down, with any corresponding alerting ceased). information, called party A may decide to UDConditionally 

The ANSI-41 specification does not address any issue answer the call, or to not answer the call. Once one of the 

concerning either conditional answering of an outgoing call outgoing call legs 110, 115, 120 and 125 is unconditionally 

leg or the provision of information to a called party pertain- answered, a connection or link is established between the 

ingtotheroutingorpurposeof the outgoing call. Rather, the ^5 incoming call leg 105 and the unconditionally answered 

ANSI-41 specification merely addresses and requires that an outgoing call leg, and the other imanswered or conditionally 

incoming call to a pilot DN be routed to associated second- answered outgoing call legs are released, as discussed below 

ary DNs of the flexible alerting group, with the calling party with reference to FIG. IC. 

ultimately connected to an answering party. FIG. lA is a FIG. IC is a graphical diagram illustrating connection of 

graphical diagram illustrating alerting of multiple outgoing 20 an unconditionally answered outgoing communication call 

communication sessions commencing upon processing of an leg with an incoming call leg to form a communication 

incoming call (incoming call leg 105) to a network switch sessions, v/iih the release of remaining outgoing call legs, in 

1^0- accordance with the present invention. As Slustrated in FIG. 

As illustrated in FIG. lA, an incoming call leg 105 is IC, for example, called party C has unconditionally 

received and processed by a network switch 130 (discussed 25 answered the outgoing call leg 120 (illustrated as a solid 

in greater detail below). Following processing of the incom- line). Consequently, a connection or link 135 is or has been 

ing call leg, call placement and other processing commences established between the incoming call leg 105 and the 

for four independent outgoing communication sessions A, unconditionally answered outgoing call leg 120 to form a 

B, C, and D, namely outgoing call legs 110, 115, 120 and full duplex communication session, and the other outgoing 

125 respectively (illustrated as dashed lines). These various 30 call legs 110, 115 and 125 are being or have been released 

outgoing call legs may be routed to any type of wireline or or dropped (illustrated as dotted lines). While in this case 

wireless secondary DN. Similarly, the outgoing call legs outgoing call leg 120 has been the first of the outgoing call 

may be routed through one or more nodes, which may be any legs to provide an unconditional answer (and therefore be 

combination of PSTN (public switched telephone network), connected to the incoming call leg 105), it should be noted 

satellite, packet -based, or wireless nodes, or may require an 35 that any outgoing call leg which is first to provide an 

additional mobile paging message to locate a mobile tele- unconditional answer will be connected to the incoming call 

phone. As these calls are processed, the switch 130 presum- leg, not just an outgoing call leg which previously provided 

ably (and with reasonable certainty) has no a priori or other a conditional answer. 

advanced knowledge concerning which, if any, of the out- As mentioned above, information (referred to herein as 
going call legs 110, 115, 120 and 125 will be unconditionally 40 "called party information") is provided by the switch 130 on 
answered. As a consequence, in accordance with the inven- all conditionally answered outgoing call legs, in this case 
tion of another related patent application of Lucent outgoing call legs 110 and 120, as illustrated in FIG. IB. 
Technologies, Inc., an open connection is maintained Accordingly, any called party that has conditionally 
between the incoming call leg 105 and all of the outgoing answered their respective outgoing call leg receives the 
call legs HO, 115, 120 and 125, unless and until one of the 45 called party information, and thereby may screen the out- 
outgoing call legs is, in fact, unconditionally answered by a going call leg. An important aspect of the present invention 
called party. Once one of the outgoing call legs HO, 115, 120 is that any conditionally answered outgoing call leg (such as 
and 125 is unconditionally answered, then a voice path, 110 and 120) is not, without more, connected to the incom - 
connection or link will be established between the incoming ing call leg from the calUng party. As a consequence, the 
call leg 105 and the unconditionally answered outgoing call 50 conditional answering occurs transparentiy to the calling 
isg* party. Moreover, when any of the outgoing call legs (110 and 
FIG. IB is a graphical diagram illustrating an exemplary 120) have been conditionally answered, the network switch 
conditional answering of two outgoing call legs of the 130 does not release or drop the other outgoing call legs, 
flexible alerting illustrated in FIG. lA. As illustrated in FIG. namely, outgoing call legs 115 and 125. Rather, such out- 
IB, called parties A and C have conditionally answered their 55 going call legs are dropped or released only following an 
respective outgoing call legs 110 and 120 (illustrated by unconditional answer of an outgoing call leg, such as 
double dashed lines). In the preferred embodiment, the outgoing call leg 120 of FIG. IC. 

called party may conditionally answer their outgoing call leg In the preferred embodiment, the called party infonnation 

in any number of predefined ways, such as by going ofi"- consists of an audible message for perception by a listener, 

hook or pressing the * button followed by the SEND button, 60 For instance, when the information is a message, the mes- 

Since the outgoing call legs 110 and 120 are only condi- sage may alert the called party that the call session is a 

tionally answered, an open connection continues to be multiple leg telecommunication session. The message also 

maintained between all of the outgoing call legs (110, 115, may provide the called party with a distinguishing group 

120 and 125) and the incoming call leg 105. In addition, the identifier, such as an alerting group name or number, or the 

other outgoing call legs which have not (yet) been condi- 65 primary directory number called (or other designation of a 

tionally or unconditionaUy answered (outgoing call legs 115 flexible alerting group), in order to assist the called party in 

and 125) are not being released or dropped by the network distinguishing one flexible alerting group from another, such 
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as distinguishing a business group from a family group. The communication connections to other locations, such as pro- 
information provided to the called party may also indicate viding a link to a satellite 235. The system 200 also includes 
the number of outgoing call legs which are being alerted, a database 220, which is preferably connected or coupled to 
also to assist in determining whether the called party should a wireline switching center 205 and to the MSG 215. A 
uncoDdilionally answer the outgoing call leg. For more 5 database 220 may also be directly included or integrated 
advanced embodiments, the calling party may be asked by within the various switching cenlers 205 and 215. 
the system (such as systems 200 or 300, below) to provide The wireline switching center 205 is generally connected 
cerlam types of mformation, such as language requirements to a pluraUty of telephones 240 or other customer premise 
or product requiremente; this information also is then pro- equipment. Alternatively, via base stations or other wireless 
vided on outgoing call legs which have been conditionally transceivers (not separately illustrated), the MSCs 215 typi- 
answered. cally have a wireless link to the various mobile units 230, 
Other information which may be useful for a called party such as cellular telephones within a particular geographic 
may also be transmitted. Such information may include a region. The wireline and mobile switching cenlers 205 and 
notification of the language of the calling party, such English 215 usually are also typically physically separated due to 
or Spanish, to enable the most appropriate member of a regulatory and other historical reasons. These switching 
flexible alerting group to respond to the call. Other types of centers, however, may be combined into one or more 
calling party information, such as information pertaining to switching centers having both wireline and wireless func- 
particular products, also may be provided that may be tionalities. 

appropriate or useful in directing the incoming caU leg to the Continuing to refer to HG. 2, either the wireline switch- 
most suitable called party. For example, information per- ing center 205 or one of the mobile switching centers 215 
taining to particular products may be useful for an alerting receives an incoming call directed to a primary DN. The 
group for sales or for repairs. This type of informaUon may switching center 205 or 215 then transmits a request to 
be designated when a flexible alerting group is originally database 220 for an alerting list containing the secondary 
established and may be modified over time. In the preferred DNs associated with the primary or pilot DN (such as a 
embodiment, a menu of choices pertaining to this type of ^5 termination list). The database 220 transmits a response to 
mformation is provided to the calling party, who may then the corresponding switching center 205 or 215. The response 
make an appropriate choice, such as by pressing "1" for may contain or list the associated DNs and any correspond- 
English, "2" for Spanish, or pressing "3" for cellular and "4" ing rouUng and timing parameters (disclosed in the related 
for PCS. applications), or may request that the switch obtain addi- 

As indicated above, various options are available to the 30 lional information from the calling party, 

called party for providing a conditional answer (and screen- For example, in response to a request from a switching 

ing incoming calls) and/or providing an unconditional center 205 or 215, the database 220 may provide the switch 

answer. In the preferred embodiment, the called party may with an announcement list, for options to be played to the 

provide an encoded conditional answer that includes screen- calling party, as previously specified in creating (or 

ing capability. For example, for a called party who is a 35 modifying) the particular alerting group. When announce- 

member of several alerting groups, upon being alerted, the ment messages have been played, the calling party then 

called party may enter a "♦S" or a "3SEND", providing a enters a^ociated choices, such as language choices (e.g., 

conditional answer indicating that the caUed party is to be pressing "1" for English, "2" for Spanish), or other service 

connected to a call only from their alerting group number 3. or equipment choices (e.g., pressing "1" for cellular 

Similarly, the called party may enter a "#3" or similar code 40 services, "2" for wireline services, "3" for data services, and 

for a negative conditional answer and screening, indicating so on). In addition, the caUing party may also be requested 

that the called party is to be connected to a caU only from to speak his or her name, or company, etc. This responsive 

any alerting group other than their alerting group number 3. information is then transmitted by the switch (205 or 215) to 

When any of these conditions conditions is met, the called the database 220. Based on this responsive information, the 

party does not need to perform any further actions to be 45 database 220 may then make various determinations (based 

connected to the incoming caU leg. upon the calling party's input) and generate an appropriate 

In addition to output of an audible message, other means listing of secondary DNs (selected as a subset from the 
such as visual displays (on mobile units 130, discussed available secondary DNs of the total alerting group), such 
below) may also provide the called party with the ability to the secondary DNs of those alerting group members who are 
screen calls. First, in addition to caller ID display, additional 50 fluent in Spanish. The database 220 then transmits (to the 
iiiformation such as a (star), a (pound), a special switching center 205 or 215) this listing of secondary DNs 
digit sequence (such as "99"), or any other distinctive (with associated routing and liming parameters, and with 
identifier or other mark, may be added as a prefix or suflSx any further information to be transmitted to the called 
to a displayed calfing number and/or name in order to parties), for corresponding routing and conditional answer- 
designate a flexible alerting call. In addition, the called 55 ing of the outgoing call legs. 

directory number could also be displayed, indicating to the For conditional answering, the system 200 may be con- 
called party whether the outgoing caU leg was a flexible figured in various ways. In a firsi embodiment, the system is 
alertmg call (displaying the pilot or primary DN), or whether pre-configured for conditional answering, such that entry of 
the caU was a direct call (displaying the caUcd party's pre-estabUshed code or pressing a particular key by the 
directory number). 50 called party is automatically interpreted as a conditional 
FIG. 2 is a block diagram illustrating a first system answer, such as entry of a "*SEND" when answering (with 
embodimenl 200 in accordance with the present invention. entry of "SEND" interpreted as an unconditional answer). In 
The system 200 includes one or mOre mobile switching an alternative embodiment of the present invention, the 
cenlers ("MSCs") 215 and one or more wireline switching system 200 is configured for unconditional answering (as a 
cenlers 205, which may be connected via trunk and signaling 65 default). To provide conditional answering, a new parameter 
lines to each other and to a broader network 210. such as a may be included one of the response messages from the 
PSTN or ISDN network, thereby providing multiple tele- database 220 to the switch (205 or 215), which indicates that 
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the outgoing call legs may be conditionally answered WITH PERMISSION package, and includes corresponding 
(referred to herein as a conditional answering ("CA") mandatory and optional parameters as defined in the ANSI- 
parameter). In that alternative embodiment, the absence of 41 specification for a LocalionRequest INVOKE, such as 
the conditional answering parameter in the response mes- pilot DN, billing identification, and originating MSG iden- 
sage is a default setting indicating normal or typical han- 5 tifier. 

diing of answered outgoing call legs (i.e., any answer is an Utilizing its database, the HLR 320 first determines 

unconditional answer), whether the primary DN is for a flexible alerting group (or 

As indicated above, following routing of the varioxis other multi-leg communications group), and if so, the HLR 

outgoing call legs by the switch (205 or 215) and alerting of 320 prepares a response or other message for transmission to 

the various called parties, in accordance with the present jq originating MSG 310. As mentioned above, if the HLR 

invention, any of the outgoing call legs may be conditionally 320 is configured to obtain or request more information 

answered, with the called party receiving any of the various (^^^ the calling party, via the MSG 310), the HLR 320 

types of called party information discussed above. Follow- prepares and transmits a response message, indicating the 

ing reception of such information, a conditionally answering ^yP^ information to be collected, as discussed above. In 

called party may then unconditionally answer the outcoine is preferred embodiment, the response message is an 

call leg, or may release the outgoing call leg. Alternatively ANSI-41 compatible RemoteUserlnteractionDirective with 

with or without a conditional answer, any of the outgoing '° ^''^^ "^l^^e directs the 

call legs may also be unconditionally ai^wered. As men- ^'f^'''^^ ^SG 310 to output or play the various desig- 

tioned above, any such unconditional answered outgoing SnThreq^sS T^^^^^^ 

call leg IS connected to the xncommg call leg for a com- ,0 (omF) respoLs or a recording of a calUng party name, 
munication session with the calhng party, with all remaimng xhe information collected by the originatiag MSG 310 is 
outgoing call legs then bemg released or torn down. transmitted to the HLR 320, preferrably in the form of an 
FIG. 3 IS a block diagram illustrating a second, preferred ANSI-41 compatible RemotelnteractionDirective with 
system embodiment 300 for wireless communication in DialedDigits. Based upon this information and its configu- 
accordance with the present invention, such as for ANSl-41 25 ration for the particular alerting group, the HLR 320 then 
flexible alerting. In this system 300, two types of MSGs determines what information should be included in a 
represent the mobile switching centers 215. The first type of response, including a listing of selected secondary DNs, 
MSG, referred to as an originating MSG 310, receives an appropriate routing and timing parameters, a conditional 
incoming call leg designating a primary DN, generates the answer parameter (to indicate that the alerting group should 
plurality of outgoing call legs to the associated secondary 30 he provided with this service, also as discussed above), and 
DNs, and directly provides service to the mobile units 230 other called party information to be provided on the outgo- 
within its designated or predetermined geographic region ing call legs. 

330. The second type ofMSG,referred to as a serving MSG Following this determination, or following a location 
315, provides service to mobile units 230 that have traveled request when the HLR 320 does not request additional 
or roamed into their designated or predetermined geographic 35 information from the originating MSG 310, the HLR 320 
regions 340 and 350. A stand-alone home location register generates a message (for transmission to the originating 
("HLR") 320 is illustrated, to implement the database 220 MSG 310) containing or listing the selected secondary DNs 
and other ANSI-41 signaling functionality. (Alternatively, that are to be alerted, and containing some or all of the called 
an integrated HLR may also be utilized, in which HLR party information, such as text for display. In the preferred 
functionality is included within each MSG 310 and 315.) 40 embodiment, the response data packet listing the secondary 
The various MSGs 310 and 315 are preferably connected to DNs is provided in a Terrain ationList of an ANSI-41 com- 
the HLR 320 via ANSI-41 signaling interfaces and corre- patible LocationRequest RETURN RESULT ("LRRR'O- In 
sponding links 325. As in the system of FIG. 2, the various addition, depending upon system 300 configuration, as men- 
MSGs 310 and 315 are also connected or coupled to a tioned above, the HLR 320 may also include within the 
wireline switching center 205 and to a network 210, for 45 response message a conditional answer parameter, to pro- 
multiple network connections, such as PSTN, ISDN, or vide this service for the flexible alerting session. As dis- 
satellite connections. (As in FIG. 2, base stations or other closed in the related applications, the HLR 320 may also 
wireless transceivers are not separately illustrated). have obtained routing information for roaming mobile units 
Referring to FIG. 3, when an originating MSG 310 230, and if so, additional messaging may have occurred 
receives an incoming call designating a primary, DN, the so between the HLR 320 and the serving MSGs 
originating MSG 310 transmits a query or other message to The originating MSG 310, utilising the data contained in 
an HLR 320, Such a query is typically in the form of a data the response data packet (the secondary DNs, their cone- 
packet, and includes a reference to the pilot DN or other sponding routing parameters, called party information, and 
primary DN. While the operation of the system 300 is optionally a conditional answer parameter, included within 
explained with reference to an originating MSG 310, it 55 an LRRR), begins processing and routing each outgoing call 
should be understood that any MSG 215, at any given time, leg to each secondary DN. If and when one or more of these 
may be serving as either or both an originating MSG 310 or outgoing call legs is conditionally answered, by going 
a serving MSG 315. The incoming call to the originating off-hook or entering a predesignated code such as *SEND. 
MSG 310 may be a wireless call from one of the mobile units the originating MSG 310 transmits called party information 
230 or may be a wireline call originating firom the network 60 to the called party on each of the conditionally answered 
210, such as a PSTN call. In the preferred embodiment, outgoing call leg(s), and maintains an open connection 
utilizing the ANSI-41 specification, the query transmitted by between the incoming call leg and the conditionally 
the originating MSG 310 to the HLR 320 is a answered outgoing call leg(s). During this time, other oul- 
"LocalionRequest", which is an operation used by an origi- going call legs may be conditionally or unconditionally 
nating MSG 310 to obtain call treatment instructions from 65 answered, and any unanswered outgoing call legs may also 
the HLR 320. The location request or query is initiated with be released or dropped according to their respective no 
a "TGAP INVOKE (LAST), carried by a TGAP QUERY answer time parameters ("NATO- 
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A called party of one of Ihe conditionally answered plurality of integrated circuits or other components 
outgoing call legs, having received the called party connected, arranged or grouped together, such as 
information, may subsequently decide whether to uncondi- microprocessors, digital signal processors ("DSPs"), appli- 
tionally answer the call leg or to release the call leg. In cation specific integrated circuits ("ASICs"), field program- 
addition, any of the called parties of the other outgoing call 5 mablc gate arrays ("FPGAs"), associated memory (such as 
legsmay also decide to unconditionally answer their respec- RAM and ROM), and other ICs and components. As a 
tive outgoing call leg. Whichever called party is first to consequence, as used herein, the term processor should be 
unconditionally answer an outgoing call leg, such as by understood to equivalently mean and include a single 
entering a code or pressing the "SEND^ button, that outgo- processor, or arrangement of processors, microprocessors, 
mg call leg is connected to the incoming caU leg by the MSC controllers, or some other grouping of integrated circuits 
310 and the other remammg outgoing call leg are released which perform the functions discussed above and also 
or dropped (also by the MSG 310) Conversely, for any discussed in detail below with reference to FIG. 5, with 
oondmonaUy answered outgm^^ call leg, m the event that ^^^^^ ^ .^.^ as microprocessor memory or 
^.n^f ^ I ^°condmonaUy answer^e ^^^-^^^^ ^ ^ ^ 
called party may simply go on-hook or press an "END" cannr^Kx tL *u j 1 r *t- • j- 
button. The MSC310Lnreleasesthatou^oingcallleg,all ^5 methodology of the mvention^^^ 
transparently to the caUing party. ^^^^ reference to FIGS. X-3 and as discussed 

In the preferred embodiment, the outgoing call leg is ^"'^^ reference to FIG. 5, may be programmed and 

conditionally answered by entering a code, such as 'by stored, m the processor 420 with its associated memory and 

pressing the * button followed by the SEND button (i.e., equivalent components, as a set of mstructions (or 

*SEND). As mentioned above, other alternatives are 20 °^er configuration) for subsequent execution when the 

available, for instance, for utilizing different screening processor 410 is operative (i.e., powered on and 

options, such as off-hook providing an unconditional functioning). 

answer, *SEND providing a conditional answer, and various As mentioned above, such an apparatus 400 may be 
positive or negative screening alternatives for different alert- included within, or distributed among, an MSG (310 or 315) 
ing groups, such as 3SEND to provide a conditional answer 25 or HLR 320 of a system 300, or may be included within, or 
for the user's predefined flexible alerting group number distributed among, switching centers 205 or 215 and data- 
three, or 2SEND to provide a conditional answer for all of base 220 of system 200. For example, when included within 
the user's predefined flexible alerting groups except number the system 200, the various switching centers 205 and 215 
^' _ may incorporate the database 220; in that event, the appa- 

FIG. 4 is a block diagram illustrating an apparatus 3^ ratus 400 may be completely included within either the 

embodimenl 400 in accordance with the present invention. wireline switching center 205 or the wireless switching 

As discussed in greater detail below, the apparatus 400 may center 215. Also for example, when included within the 

be included within an MSC (310 or 315), or distributed system 300, the apparatus 400 may be distributed among the 

among an MSC (310 or 315) and HLR 320 of a system 300, originating MSC 310 and the HLR 320, with the memory 

or may be included within a switch 205 or 215, or distributed 35 420 incorporated within the HLR 320, with the processor 

among a switching center 205 or 215 and database 220 of 4IO having components within the originating MSC 310 and 

system 200. The apparatus 400 includes a network interface the HLR 320, and with the network interface 415 incorpo- 

415, a processor 410, and a memory 420. rated within the MSC 310 (or 315). In such a distributed 

The network interface 415 is utilized to receive an incom- embodiment for the system 300, the apparatus 400 would 

ing call leg to a pilot DN or primary DN, and to transmit the 40 also include corresponding ANSI-41 signaling interfaces 

plurality of outgoing call legs to the secondary DNs asso- within the originating MSC 310 and the HLR 320, for 

ciated with a primary DN. For example, in system 300, the communication of the various requests and responses dis- 

network interface 415 may be couplable to the network 210 cussed above. 

(via Uiink and signaling fines) for transmission and reception FIG. 5 is a flow diagram iUustrating a method embodi- 

of PSTN calls. The network interface 415 may also be 45 ment for providing conditional answering in multiple leg 

couplable (via trunk and signaling fines) to a base station telecommunication sessions in accordance with the present 

(not aiustrated) for transmission and reception of wireless invention. The method begins, start step 500, with the 

calls. The network interface 415 may also be utifized to reception of an incoming call leg designating a primary DN, 

receive and transmit messages, such as to receive and step 505, such as reception by an MSC (310 or 315) of an 

transmit a location request or query, and to receive and 50 incoming call leg designating a pilot DN of the ANSI-41 

transmit a response message containing a listing of second- specification. Next, in step 510, the method determines all of 

ary DNs, called party information, and a conditional answer the secondary, DNs associated with the primary DN (as part 

parameter (if any). of the alerting group) and all related parameters, such as 

The memory 420 is used to store data pertaining to determines whether the alerting group (and/or primary DN) 

primary DNs, associated secondary DNs, any various sub- 55 is configured for conditional answering, as well as deter- 

groups of the secondary DNs (such as those pertinent to mining any timing, routing and/or no answer time param- 

language preferences, etc.), routing parameters, answering eters (as disclosed in the related appfications). As indicated 

parameters, a conditional answer parameter, other call place- above, step 510 is usually performed by an HLR 320 in the 

ment and routing information, and the call progress infor- preferred embodiment, following a query fi-om the originat- 

mation of the related inventions. The memory 420 may be a 6Q ing MSG 310 to the HLR 320, such as'an ANSI-41 Loca- 

magnetic hard drive, an optical storage device, an integrated tionRequest. 

circuit, or any other type of data storage apparatus. The Following step 510, the method determines whether the 

memory 420 also performs such information storage com- multiple leg telecommunication session is configured for 

parable to the information storage of the database 220 or condiuonal answering, step 515, such as whether the alerting 

HLR 320. g5 group parameters include a conditional answer parameter. 

Continuing to refer to FIG. 4, the processor 410 may When the multiple leg telecommunication session is not 

include a single integrated circuit ("IC"), or may include a configured for conditional answering in step 515, the 
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method proceeds to step 575 and processes the multiple leg monitored in step 570, the method returns to step 530 and 

telecommunication session according lo its default or other monitors each remaining outgoing call leg (for conditional 

designated mode, such as the default processing mode answering, unconditional answering, and/or termination), 

discussed in greater detail below (with respect lo steps 575 When there are no remaining outgoing call legs to be 

through 605), When the multiple leg telecommunication 5 monitored in step 570, the method also may end, return step 

session is configured for conditional answering (step 515) 610. 

the method proceeds to step 520, and determines or obtains As mentioned above, when an alerting group has not been 

any and all called party information for the alerting group. configured for conditional answering (as determined in step 

As discussed above, this step is preferably performed as 515), the method will provide default processing for the 

several substeps, with corresponding messaging, by and jq multiple leg telecommunication session, such as the default 

between the HLR 320 and MSG 310, with interaction with processing of step 575 through 605. In the preferred 

and input from the calling party, such as through responses embodiment, such default (or regular) processing is quite 

to prompts or recorded verbal responses. similar to the processing discussed above, but without the 

Following step 520, the method processes and routes each additional conditional answering features. In step 575, for 
outgoing call leg, of the pliu-ality of outgoing call legs, 15 the default mode, the method also processes and routes each 
corresponding to each of the secondary DNs of the alerting outgoing call leg, of the plurality of outgoing call legs, 
group, step 525. In the preferred embodiment, such process- corresponding to each of the secondary DNs of the alerting 
ing also preferably utilizes the various liming, routing and group. In the preferred embodiment, such processing also 
no answer time parameters of the related applications. The preferably utilizes the various timing, routing and no answer 
method then monitors each of the outgoing call legs to 20 parameters of the related applications, 
determine whether a call leg has been conditionally Without providing conditional answering, in step 580, the 
answered, step 530. When an outgoing call leg has been method determines whether the outgoing call leg was 
conditionally answered in step 530, such as by entering a answered (i.e., unconditionally answered), such as by press- 
code or sequence such as *TALK or #SEND, the method ing a button or entering a code (e.g.. TALK or SEND). When 
proceeds to step 535 and provides called party information 25 the outgoing call leg has been answered in step 580, the 
to the called party on the conditionally answered outgoing method (via MSG 310) connects the answered outgoing call 
call leg. For example, depending upon the configuration of leg to the incoming call leg to form a communication 
the alerting group specified by the subscriber, an MSG 310 session, step 585. Following this creation of a communica- 
wiU provide called party information such as the primary tion session, the method also releases all remaining outgoing 
ON called, the total number of outgoing call legs alerted, 30 call legs, step 590, and the method may end, return step 610. 
distinguishing information (such as a distinctive identifier of When the outgoing call leg has not been answered in step 
the alerting group), or other information requested from the 580, the method (via MSG 310) also determines whether a 
calling party, as discussed above. As discussed above, for a no answer time period has expired, step 595, as disclosed in 
conditionally answered outgoing call leg, no connection or the related applications. When the no answer time period has 
communication link is created between the incoming call leg 35 expired for the (unanswered) outgoing call leg in step 595, 
and the conditionally answered outgoing call leg. Following that unanswered outgoing call leg is released, step 600. 
step 535, the method determines whether the called party of When the no answer time period has not expired for the 
the conditionally answered outgoing call leg has terminated (unanswered) outgoing call leg in step 595, and foUowing 
(or released) the call, step 540, such as by the called party step 600, the method also determines whether there are 
going on hook, pressing an "END" button, or otherwise 40 remaining outgoing call legs to be monitored, step 605. 
hanging up the call. When the conditionaUy answered call When there are remaining outgoing call legs to be monitored 
has been terminated in step 540, the method proceeds lo step in step 605, the method returns lo step 580 and monitors 
565 and releases that outgoing call leg. When the condi- each remaining outgoing call leg for answering. When there 
tionally answered outgoing caU leg has not been released in are no remaining outgoing call legs to be monitored in step 
step 540, or when the outgoing call leg was not conditionally 45 605, the method also may end, return step 610. 
answered in step 530, the method proceeds to step 545. addition to the methodology illustrated in FIG. 5, other 

In step 545, the method determines whether the outgoing equivalent variations are available. For example, rather than 

call leg was unconditionally answered, such as by pressing specifying a single conditional answer state or parameter for 

a button or entering a code (e.g., TALK or SEND). When the the entire alerting group as a whole, each secondary DN may 

outgoing call leg has been unconditionally answered in step 50 be configured individually for conditional answering, such 

545, the method (via MSG 310) connects the uncondition- as having an individual conditional answer parameter. An 

ally answered outgoing call leg to the incoming caU leg to alerting group would then have a corresponding set of 

form a communication session, step 550. Following this conditional answer parameters, with processing and routing 

creation of a communication session, Ihe method releases all of outgoing call legs potentially proceeding along both the 

remaining outgoing call legs, step 555, and the method may 55 conditional answering path (steps 515 through 570) and the 

end, return step 610. default path (steps 575 through 605) discussed above. A 

When the outgoing call leg has not been unconditionally corresponding methodology for call processing will be 
answered in step 545, the method (via MSG 310) determines apparent to those of skill in the art. For example, for that 
whether a no answer time period has expired, step 560, as situation, the method would determine whether the particu- 
disclosed in the related applications. When the no answer 60 lar secondary DN were configured for conditional answer- 
time period has expired for the (unanswered) outgoing call ing. When not configured for conditional answering, the 
leg in step 560, that unanswered outgoing call leg is corresponding outgoing call leg would be handled in a 
released, step 565. When the no answer time period has not default mode, such that when answered, the answered out- 
expired for the (unanswered) outgoing call leg in step 560, going call leg would be connected to the incoming call leg, 
and following step 565, the method determines whether 6.s with the release of the remaining unanswered call legs, 
there arc remaining outgoing call legs to be monitored, step Whco the secondary DN is configured for conditional 
570. When there are remaining outgoing call legs lo be answering, called party information would also be obtained 
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and provided on a conditionally answered call leg, with the 
balance of the call processing proceeding as described 
above. 

Numerous advantages of the present invention may be 
apparent from the above discussion. First, the apparatus, 
method and system of the present invention both allow a 
called party to conditionally answer an incoming call and 
provide a called party with additional types of information, 
enabling a significant level of call screening. In the preferred 
embodiment, the additional, called parly information 
includes call routing information, call purpose information, 
and other types of information designated by the consumer. 
For example, the information provided to the called parly 
may include responses from the calling party, such as option 
or menu selections, or may identify specific flexible alerting 15 
groups, providing the called party with information pertain- 
ing to the purpose or routing of the call. The various 
embodiments of the present invention also provide an 
alerted party with the ability to conditionally answer an 
incoming call and receive the additional information, with- 
out being connected to the calling party and without releas- 
ing or dropping other outgoing call legs to other members of 
the alerting group. In addition, the apparatus, method and 
system of the present invention are user friendly, user 
transparent, and capable of implementation in existing tele- 
communication equipment. 

From the foregoing, it will be observed that numerous 
variations and modifications may be effected without depart- 
ing fi-om the spirit and scope of the novel concept of the 
invention. It is to be understood that no limitation with 
respect to the specific methods and apparatus illustrated 
herein is intended or should be inferred. It is, of course, 
intended to cover by the appended claims all such modifi- 
cations as fall within the scope of the claims. 

We claim: 

1. A method of providing conditional answering in a 
multiple leg telecommunication session, the method com- 
prising: 

(a) receiving an incoming call leg designating a primary 
directory number; 

(b) determining a plurality of secondary directory num- 
bers associated with the primary directory number; 

(c) processing and routing each outgoing call leg associ- 
ated with each secondary directory number, of the 
plurality of secondary directory numbers; 

(d) when an outgoing call leg, of the plurality of outgoing 
call legs, has been conditionally answered, providing 
called party information on the conditionally answered 
outgoing call leg; and 

(e) when an outgoing call leg, of the plurality of outgoing 
call legs, has been unconditionally answered, providing 
a connection between the unconditionally answered 
outgoing call leg and the incoming call leg to form a 
communication session. 

2. The method of claim 1, wherein step (b) further 
comprises: 

determining the called party information. 

3. The method of claim 2, further comprising: 
providing a listing of a plurahty of options to a calling 

party; 

in response, receiving an option selection from the calling 
party; and 

based upon Ih^ option selection, determining the called 
party information. 

4. The method of claim 3, wherein the plurahty of options 
includes a language selection. 
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5. The method of claim 3, wherein the plurality of options 
includes a service selection. 

6. The method of claim 3, wherein the plurality of options 
includes a product selection. 

7. The method of claim 3, wherein the plurality of options 
are designated in an ANSI-41 compatible Annoimcement 
List. 

8. The method of claim 2, further comprising: 
providing a listing of a plurality of options to a calling 

party; 

in response, receiving an option selection from the calling 
party; and 

based upon the option selection, determining the plurality 
of secondary directory numbers. 

9. The method of claim 2, further comprising: 
requesting a name from a calling party; 
storing in a memory a calling party name received in 

response; and 

including the calling party name in the called party 
information. 

10. The method of claim 1, wherein a conditional answer- 
ing is indicated by entry of a predetermined code on an 
outgoing call leg of the plurahty of outgoing call legs. 

11. The method of claim 1, wherein a conditional answer- 
ing is indicated by an off hook signal on an outgoing call leg 
of the plurahty of outgoing call legs. 

12. The method of claim 1, further comprising: 
when a conditionally answered outgoing call leg has not 

provided an unconditional answer within a predeter- 
mined period of lime, releasing the conditionally 
answered outgoing call leg. 

13. The method of claim 1, further comprising: 
subsequent to the formation of the communication 

session, releasing all remaining outgoing call legs of 
the plurality of outgoing call legs. 

14. The method of claim 1, wherein the called party 
information includes the primary directory number. 

15. The method of claim 1, wherein the called party 
40 information includes a distinctive identifier for the multiple 

leg telecommunication session. 

16. The method of claim 1, wherein the called party 
information includes an indication of an amount of outgoing 
call legs in the plurality of outgoing call legs. 

17. A system for providing conditional answering in a 
multiple leg telecommunication session, the system com- 
prising: 

a database, the database having stored in a memory a 
plurahty of secondary directory numbers associated 
with a primary directory number; and 
a switching center coupled to the database, the switching 
center having an interface for receiving an incoming 
call leg designating the primary directory number and 
for processing and routing each outgoing call leg 
associated with each secondary directory nimiber, of 
the plurality of secondary directory numbers; the 
switching center further providing, when an outgoing 
call leg of the plurahty of outgoing call legs has been 
conditionally answered, called party information on the 
conditionally answered outgoing call leg; and the 
switching center further providing, when an outgoing 
call leg of the plurality of outgoing call legs has been 
unconditionally answered, a connection between the 
unconditionally answered outgoing call leg and the 
incoming caU leg to form a communication session. 

18. The system of claim 17, wherein the database deter- 
mines the called party information. 
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19. The system of claim 17, wherein the switching center an otitgoing caU leg of the plurality of outgoing call 

further provides a hsting of a pluraUty of options to a calling legs has been conditionaUy answered, to provide caUed 

parly, and in response, receives an option selection from the parly information on the conditionaUy answered oul- 

calhng party; and wherein the database, based upon the going call leg; and the processor including further 

opaon selccUoD, determines the called party information. 5 instructions, when an outgoing call leg of the plurality 

oX^^.S^^i^t^^r'' ^^"""'^ °^ can legs\as^eeo LcoodLcal.!: 

21 The ^v^iem of Haim 10 Jh^^;. tK i IN r answcred, to provide a counection between the uncon- 

o£J^cS:i:^M^,^;i:^''''' ''"""^ °' di5onallyansweredoutgoing=aUlegandtheincon.i„g 

22. Hie system of claim 19. wherein the plurality of 35 V^Zl^Z"rTT'''''T°l'^""'°\ 

opaonsmcludes a product selec'tioo^ ' ' J,^;, ^ir^Z pirty Mo^'at^^^"" '"^ """^^^ 

opSns'i:deCate°ii:':^lij;;X^^^^ . f,^::r''^ '^'-'-^^ ^ 

mir,. I ,.1 J (~ Z 7: "'™P"'°f AnDOuiice- includes further mstructions to provide a listmg of a plurality 

menl Ijsl transmitted from the database to the swilcbinir „<■ . ,i- . j ■ o mbv-iaj^iuiaiuy 

gemey "auiudj* lu me iwiicomg of options to a calhng party, and m response, to receive an 

24 Thf cvci^mnfM.;™ n u • ,u i.- 15 option selection from the calling party, and based upon the 

Ji.J^.^tT °f ^l^f ° b« ^'«=tmg <^^^^ option selection, to determine the called party information, 

^rfv ,T 37. Tie apparatus of claim 36, whereto the pluraUty of 

party, and m response receives an option selecnon from the options includes a language selection. 

^^^TZ' f"' r"^'. ''^^ "P°°. 38. Hie apparatus of claim 36. wherein the plur^ty of 

to nt^SJ^ delenmnes the plurality of secondary direc- options includes a service selection. 

-ru < r 1 • . . . . 39. The apparatus of claim 36, wherein the plurality of 

25. The system of clam, 17. wherem the switching center options includes a product selection. ^ ^ 

^^nr^T^- ' " ''"'"^ '° " ■"'^ ='PP"'''»^ °f '^l"™ 36. wherein the plurality of 

,1 ^> ^ ^ J ■'T"'^'',,'^ "^'P""^' ""^ optionsaredesignatedinanANSl-41compaUble Announce- 

mcludes the caUmg party name m the called party informa- ,5 „,ent List transferred from the memory to the processo" 

26. The system of claim 17. wherein a conditional answer- inHhPfi.nlf ^^••7''?"? P""''^"' 
i„„ J u . r »" «v*^i"ujuuuai<xii&wi,r mcludes further mstrucUons to provide a Lstmc of a plurality 

27 •?h.^,e^ H ^^^^ of °<"80>ng call legs. option selection from the calling party, and based upon the 

ina L'^H T. ^ °Pti°° ^l««i<">. ^ determine the plurality of se«ndary 

mg IS indicated by an off hook signal on an outgoing caU leg directory numbers seconoary 

M -S^wl^of^f ^7"".''^- K • u- Waratus of claim 35. wherein the processor 

wh?n?^Sn^lvr T?^''^,'^,'^^'^^^^^ includesfurtherinstructionsto request anamefiomacalling 

^.^-vinL^n T °"'^°!."^ P'^'y- «° i» «h« a calling party name received 

Sof ilLZ .K 'T." "^1*"° ' P'*'^"^™^"^^ 35 in response, and to include the calltog%Jty name in t^e 

period of ume, releases the condiuonally answered outgoing called party information. 

,0 TT . r 1 ■ 1.. L ^3. The apparatus of claim 34, wherein a conditional 

subL?en. L Z fo^tTol ^ftfn '^'^'""^ «try of ; predetermined code on 

,^ . • •h^f°'»°"7f «ssion, an outgoing call leg of the pluraUtv of outgoing call legs. 

StgXtunr"^ ^^ ^"'"^ legsof the plurality of « 44. nie%params of cbim 34; wherefn al,nditio^al 

■«> -Hip cuei^m «f ,.1.;..™ n k ■ .u iij answermg is indicated by an off hook Signal On an outgoiug 

infnL?^ ^Ta .k ' ^ '° ""^ P'^'y call leg of the pluraUty of outgoing caU legs. 

31 C.'^tm'of , -"^iT ='PP"=""^ °f claim 347 wherefn the processor 

infnrm? f ^ ^ ' '^Jf ""^'^ P'^^ i°cl"<'='' instructions, when L conditionaUy answered 

mformation mcludes a distmctive identifier for the multiole , 11 1 u . j j . ^ auswwcu 

leg telecommunication session \ ^ T ^""^f^ ^ unconditional answer 

■K-> n... c,«t„m ^1.™ n u • .u 11 J within a predetermined period of Ume, to release the con- 

inf^L? '^i^ T ' r^'*"'" P''"y ditionaUy answered outgoing call leg. 

mfomation includes an micalion of an amourt of outgoing 45. i^^e apparams of claim 34, therein the processor 

33 .v«.^ f "^7 kgs; ^. includes further instructions, subse^ent to the for^atio^ 

Ls f n^^hne'^!^^ w . ' r*"^^ "u"'"' communication session, to release all remaining outgo- 

tocati^n reL" ' " " '^'^ '^^S of the plumlily of outgoing caU legs. ^ ^ 

Ar, -J* J- • 1 apparatus of claim 34, wherein the called party 

^itl^./'^^^ M information includes the primary directory number. 

LmpSe- apparatus 48. THe apparatus of claim 34, wherein the caUed party 

^ * . . . 55 information includes a distinctive identifier for the multiple 

a network mterface for reception of an incoming call leg leg telecommunication session 

designatmg a primary directory number and for trans- 49. The apparatus of claim 34, wherein the caUed party 

mission of a plurality of outgomg caU legs; information includes an indication of an amount of outgoing 

a memory havmg a plurality of secondary directory call legs in the plurahty of outgoing call legs, 

numbers associated with the primary directory number; 60 50. A system for providing conditional answering in a 

multiple leg telecommunication session, the system com- 

a processor coupled to the memory and the network prising: 

interface, wherein the processor, when operative, a home location register, the home location register hav- 

includes mslrucuons to process and route each outgo- ing stored in a memory, in association with a pilot 

ing call leg associated with each secondary directory 65 directory number, a plurality of secondary directory 

number, of the pluraUty of secondary directory num- numbers and instructions for determining called party 

bers; the processor includmg further instructions, when information; and 
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a mobile switching center coupled to the home location 
register, the mobile switching center having an inter- 
face for receiving an incoming call leg designating the 
pilot directory number and for processing and routing 
each outgoing call leg associated with each secondary 
directory number, of the plurality of secondary direc- 
tory numbers; the mobile switching center, following 
reception of a directive from the home location register, 
obtaining information from a calling party for a deter- 
mination of called party information; the mobile 
switching center further providing, when an outgoing 
call leg of the plurality of outgoing call legs has been 
conditionally answered, called party information on the 
conditionally answered outgoing call leg; and the 
mobile switching center further providing, when an 
outgoing call leg of the plurality of outgoing call legs 
has been unconditionally answered, a connection 
between the unconditionally answered outgoing call 
leg and the incoming call leg to form a communication 
session. 

51. The system of claim 50, wherein the directive to the 
mobile switching center from the home location register is 
an ANSI-41 compatible AnnouncementList designating a 
plurality of options, and wherein the mobile switching 
center further provides a listing of the plurality of options to 
the calling party, and in response, receives an option selec- 
tion from the calling party and transmits the option selection 



to the home location register, and wherein the home location 
register, based upon the option selection, determines the 
called party information. 

52. The system of claim 50, wherein the directive to the 
5 mobile switching center from the home location register is 

an ANSI-41 compatible AnnouncementList designating a 
plurality of options, and wherein the mobile switching 
center further provides a listing of the plurality of options to 
the calling party, and in response, receives an option selec-. 
10 tion from the calling party and transmits the option selection 
to the home location register; and wherein the home location 
register, based upon the option selection, determines the 
plurality of secondary directory numbers. 

53. The system of claim 50, wherein the plurality of 
15 options are predesignated by a subscriber from a set of 

selections, the set of selections including a language 
selection, a service selection, and a product selection, 

54. The system of claim 50, wherein a plurality of types 
of information forming called party information are predes- 

20 ignated by a subscriber from a set of types of information, 
the set of types of information including calling party name 
information, the pilot directory number, a distinctive iden- 
tifier for the multiple leg telecommunication session, and an 
indication of an amount of outgoing call legs in the plurality 

25 of outgoing call legs. 
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Dear Commissioner: 



I, Alan C. Brandt, hereby declare: 



1 . I am a registered patent attorney (Reg. No. 50,218) at law firm of 
Fay, Sharpe, Fagan, Minnich & McKee, LLP (Fay Sharpe), 1 100 Superior Avenue, 
Seventh Floor, Cleveland, OH 44114-2518. 




2. On or about April 1 , 2004, 1 was assigned to prepare a response to a 
first Office Action mailed March 15, 2004 from the Patent and Trademark for the above- 
identified patent application. I began reviewing the Office Action in April 2004 and noticed 
that the grounds for rejection refen-ed to specific language in the claims and that the same 
specific language could not be found in the claims of the originally-filed claims in the 
historical records for this patent application maintained by Fay Sharpe for Lucent 
Technologies, Inc. (Lucent). Additionally, I found a discrepancy between the Office Action 
and the originally-filed claims as to the total number of claims pending. There were 56 total 
claims in the originally-filed claims and the Office Action indicated that only 54 claims were 
pending. 

3. On April 7, 2004, I contacted Examiner AL-Aubaidi by telephone to 
discuss this matter. Examiner AL-Aubaidi and I compared claim 1 from the specification, 
claims, and abstract in the file history maintained at the PTO to claim 1 in the originally-filed 
claims and found that they were not the same. Examiner AL-Aubaidi and I also compared 
the total number of claims in the specification, claims, and abstract in the file history 
maintained at the PTO to the total number of claims in the originally-filed claims and found 
that they were not the same. There were 54 total claims in the specification, claims, and 
abstract in the file history maintained at the PTO and 56 total claims in the originally-filed 
claims. Examiner AL-Aubaidi and I agreed to discuss this matter further after each had an 
opportunity to investigate our respective files. 

4. On April 12, 2004 Examiner AL-Aubaidi and I discussed this matter 
again via telephone. Examiner AL-Aubaidi indicated that she had not found anything in the 
file history maintained at the PTO to explain the problem. I indicated that I had not found 
anything in the historical records maintained by outside counsel for this patent application 
that might explain why the claims from the originally-filed 30-page specification, claims, and 
abstract were not in the PTO's file. I indicated that I had found U.S. Pat No. 6,307,929, 
Serial No. 09/558,578. I also indicated that the '929 patent: i) includes claims that seem to 
match up to the specific language refen-ed to in the Office Action, ii) was filed on April 26, 
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2000, iii) was issued on October 23, 2001 . and iv) was assigned on its face to Lucent. I 
requested that Examiner AL-Aubaidi check the number of pages in the specification, 
claims, and abstract in the file history maintained at the PTO. Examiner AL-Aubaidi 
indicated that there were 35 pages in the specification, claims, and abstract in the file 
history maintained at the PTO. I indicated that there were 30 pages in the originally-filed 
specification, claims, and abstract. Examiner AL-Aubaidi and I discussed the title on the 
specification, claims, and abstract in the file history maintained by the PTO and found that 
it was the same as the title on the '929 patent. The title for both was found to be 
"Apparatus, Method and System for Providing Conditional Answering in Multiple Leg 
Telecommunication Sessions." Examiner AL-Aubaidi requested that I fax the originally- 
filed claims to her so that she could discuss this matter with Supervisor Matar. 

5. On April 15, 2004, Supervisor Matar and Examiner AL-Aubaidi 
contacted me by telephone. Examiner AL-Aubaidi indicated that she had not found the 
claims faxed to her from the originally-filed 30-page specification, claims, and abstract in 
the file history maintained at the PTO or in any patent application file that she thought 
might have been related. Supervisor Matar and Examiner AL-Aubaidi indicated that they 
had compared the application in the file history maintained at the PTO for the above- 
identified patent application with the '929 patent and that the specification and claims 
appeared to be the same, but that the drawings were different. I informed Supervisor 
Matar and Examiner AL-Aubaidi that the historical records maintained by outside counsel 
included a return postcard from the PTO indicating that a 30-page specification, claims, 
and abstract was received by the PTO and that Examiner AL-Aubaidi had indicated that 
the specification, claims, and abstract in the file history maintained at the PTO was 35 
pages. I asked Supervisor Matar if he would enter the originally-filed 30-page specification, 
claims, and abstract into the record. Supervisor Matar indicated that he could not grant the 
original filing date to any specification, claims, and abstract submitted now and that this 
would be a matter for the Petitions Office to decide. 

7. I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; and 
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further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 
of Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 



Date AlanC. Brandt. Reg. No. 50,218 

Patent Attorney 
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Express Mail No. EK429074425US ^ ' _ 



Calabrese 10-3-7-16 : ^ 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
PATENT APPLICATION 

INVENTORS : Calabrese, Robert Thomas 
Hudepohl. Thomas Edward 
Riley, Douglas Harvey 
Thompson, Robin Jeffrey 

CASE: Calabrese 10-3-7-16 

TITLE: Apparatus, Method and System For Maintaining Call Control at a 

Gateway Mobile Switching Center Utilizing a Packet Network 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Enclosed are the following papers relating to the above-named application for patent: 

Specification, Claims and Abstract (30 pages) 
7 Sheets of informal drawings 
Assigmnent with Cover Sheet 
Declaration and Power of Attorney 

CLAIMS AS FILED 

The fee has been calculated as shown below: 



Small Entity 



Large Entity 



FOR 


No. FUed 


No. Allowed 


No. Extra 


Rate 


Fee 


OR 


Rate 


Fee 


Basic Fee 










S34S.O0 


OR 




S690.00 


Total OaimB 


56 


-20- 


36 


x$9.00 


$ 


OR 


X $18.00 


$648.00 


Indqiendent Claims 


5 




2 


X $39.00 


S 


OR 


X $78.00 


S1S6.00 


Multiple Dep. Claims 


+$130,00 


s 


OR 


+ $260.00 


$0.00 


Other Fees 


S 


s 


OR 


S 


$0.00 


TOTAL 


s 


OR 


TOTAL 


$1,494.00 



Please file the application and charge Lucent Technologies, Inc. Deposit Account No. 
12-2325 the amount of $1,494,00 to cover the filing fee. Duplicate copies of this letter are 
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Express Mail No. EK429074425US 
Calabrese 10-3-7-16 

enclosed. In the event of non-payment or improper payment of required fee, the 
Commissioner is authorized to charge or to credit Deposit Account No. 12-2325 as reauired 
to correct tiie error. 

Please address all correspondence to: 

Nancy R. Gamburd 
Gamburd & Associates, Ltd. 
10 South LaSalle Street, Suite 3300 
Chicago, Illinois 60603-1002 ■ 

Telephone calls should be made to me at (3 12) 372-2920 extension 125. 
Faxes should be transmitted to me at (312) 372-7762. 



IJI Rcspectftdly, 




Date: April 26, 2000 Nancy R.Gambuni 

H Registration No. 38,147 

Q Attorney for Applicants 



Lucent Technologies Inc» 
600 Mountain Avenue 
P.O. Box 636 

Murray Hill, New Jersey 07974-0636 
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APPARATUS, METHOD Am SYSTEM FOR 
PROVromG CONDITIONAL ANSWERING IN 
MULTIPLE LEG TELECOMMUNICATION SESSIONS 



5 Field of the Invention 

The present invention relates in general to telecommunication systems and 
sendees, and more particularly, to an apparatus, method and system fo^^^ 
conditional answering in a multiple leg telecommunication session. 

10 rross-Referenee to Relate d Applications 

This application is related to Baiyor et al., U. S. Patent No. 6,009,159. 
□ entitied "Apparatus, Method And System For Controlling mSta^ 

'l| ■ Multiple Leg Telecommunication Sessions", filed June 15. 1998 and issued December 
1^ 28, 1999. commonly assigned to Lucent Technologies, Inc.. and incorporated by 

# reference herem, with priority claimed for all commonly disdosed subject ma 

ij^ "first related patent"). 

This application is related to Baiyor et al., U. S. Patent No. 6,005,930, 
.p entitied "Apparatus, Method And System For Controlling Secondary Treatment By a 

P Distant Switch Of Multiple Leg Telecommunication Sessions", filed June 15. 1998 and 

. 2|i ^ issuedDecember21J999.coimnonlyassignedtoLucentTechnologies,fc^^^ 

incorporated by reference herein, with priority claimed for all commonly disclosed 
^ subject matter (the "second related patent"). 

^ >^ This appUcation is related to Baiyor et al., U. S. Patent AppUcation Serial 

^ No 09/097.527. entitied "Apparatus. Method And System For Providing Information To 
25 N*^ A Called Party In Multiple Leg Telecommunication Sessions", filed June 15, 1998, 

commonly assigned to Lucent Technologies. Inc.. and incorporated by reference herein, 
with priority claimed for all commonly disclosed, subject matter (tiie "third related 
application"). 

This application is related to Baiyor et al., U. S. Patent Application Serial 
30 ' No. 09/342,499. entitied "Apparatus, Method And System For Providing Variable 

Alerting Patterns For Multiple Leg Telecommunication Sessions", filed June 29. 1999. 



commonly assigned to Lucent Technologies, Inc., and incorporated by reference herein, 
with priority claimed for all commonly disclosed subject matter (the "fourth related 
application")- 

This application is related to Baiyor et al., U. S. Patent Application Serial 
No. 09/350,577, entitled "Apparatus, Me&od And System For Providing Call Progress • 
Information For Multiple Leg Tielecommunication Sessions For Intellijgent Network 
Services", filed July 9, 1999, commonly assigned to Lucent Technologies, Inc., and 
incorporated by reference herein, with priority claimed for all conunonly disclosed 
subject matter (the "fif& related plication"). 

This application is related to Baiyor et al., U. S. Patent Application Serial 
No. 09/350,439, entitied "Apparatus, Method And System For Providing Variable 
Termination Patterns For Multiple Leg Telecommunication Sessions*', filed July 9, 1999, 
commonly assigned to Lucent Technologies, Inc., and incorporated by reference herdn, 
with priority claimed for all commonly disclosed subject matter (the "sixth related 
application"). 

This application is related to Baiyor et al., U. S. Patent Application Serial 
No. 09/404,901, entitied "Apparatus, Method And System For Subscriber Control Of 
Timed And Regional Membership In Multiple Member Termination Groups For Multiple 
Leg Telecommunication Sessions", filed September 24, 1999, conmionly assigned to 
Lucent Technologies, Inc., and incorporated by reference herein, with priority claimed 
for all commonly disclosed subject matter (the "seventh related application"). 

This application is related to Baiyor et al., U, S. Patent Application Serial 
No.09/455,623, entitied "Apparatus, Method And System For Telecommunication 
Conferencing Services In A Multiple Leg Telecommunication Session", filed December 
7, 1999, commonly assigned to Lucent Technologies, Inc., and incorporated by reference 
herein, with priority claimed for all conunonly disclosed subject matter (the "eighth 
related application"). 

.X 

Background of the Invention 

With the advent of increasingly sophisticated telecommunication services, 
various services and systems are currentiy available that provide a called party with 



information pertaining to an incoining call, prior to answering, resulting in a call 
screening capability. This call screening C£q)ability may be limited, however, due to the 
types of information typically provided. For example, a calling party number and calling 
party name service (commonly referred to as "caller ID") displays the directory number 
of the telephone originating the call, but does not provide any information concermng 
how the call was routed or what the called party directory number may have been. 

Additional types of information for provision to a called party may be 
particularly useful for new forms of telecommunication services. One such new 
telecommunication service allows a single call, incoming to a telecommunication switch, 
to branch into multiple, independent outgoing calls (or legs) to different called parties, 
during the same period of time. Once such proposed service is included in the ANSI-41 
specification promulgated by. the American National Standards Institute for wireless 
telecommunication^ such as cellular communication, and is referred to as "flexible 
alerting". In a multiple outgoing call leg service such as flexible alertmg, an incoiniiig 
call to a primary (or "pilot") directory number is branched mto multiple outgoing call legs 
to secondary directory numbers (which were previously specified as part of a flexible 
alerting group associated with the primary directory number). The'ANSI-41 flexible 
alerting specification, however, does not include any specific dhrections or guidelines for 
types of information to be provided to called parties in such independent, concurrent 
outgoing multiple leg calls. 

The use of these multiple outgoing call leg telecommunication services, 
such as "flexible alerting", raise new issues for the provision of information to called 
parties. With such flexible alerting, there is a loss of a 1:1 correlation between the 
directory number dialed and the directory number alerted. For instance, any given 
telephone (i.e.. directory number) may receive calls through multiple paths, such as calls 
made directiy to its directory number (directiy dialed), and calls made indirectiy, through 
the flexible alerting group (primary directory number dialed,' with subsequent routing to 
that given directory number). As a consequence, in screening incoming calls, a called 
party may want to know if his or her telephone was alerted directly, by a direct call to 
their directory number, or indirectiy, through membership in any number of flexible 
alerting groups. 



The provision of additional information to the called party, such as routing 
information or information pertaining to the purpose of the call, is significant for other 
purposes as well. For example, in a multiple leg telecommunication session, additional 
information may allow an alerted party to refrain from answering a call, allowing other, 
more appropriate members of a flexible alerting group to answer the call, such as those 
with particular language capabilities or familiarity with specified subjects. 

As a consequence, a need remains for an apparatus, method and system 
both provide a called party with additional information for call screening, and to allow a 
called party to conditionally answer an incoming call to receive the additional 
information. Such additional information should include call routing information, call 
purpose information, or other types of information designated by the consumer. Such 
conditional answering should also provide an alerted party with the ability to 
conditionally answer an incoming call, without releasing or dropping other outgoing call 
legs while the alerted party is receiving the additional information. In addition, such an 
apparatus, method and system should also be user friendly, user transparent, and capable 
of implementation in existing telecommunication equipment 

Summary Of The Invention 

A system, apparatus and method provide conditional answering by a 
called party in multiple leg telecommunication sessions, such as in a flexible alerting 
service. The various embodiments of the present invention both allow a called party to 
conditionally answer an incoming call and provide a called party with additional types of 
information, enabling a significant level of call screening. In the preferred embodiment, 
the additional, called party information includes call routing information, call pinpose 
information, and other types of inforrnation designated by the consumer. 

The preferred system embodiment includes a home location register 
(HLR) coupled to a mobile switching center (MSG). In the preferred system 
embodiment, a MSG receives an incoming call leg designating a primary, directory 
number ("DN"). Asubscriberor other user of flexible alerting (or other multi-leg 
communication services) typically predefines a group of other directory numbers, 
referred to herein as secondary DNs, which are to be associated with the primary DN, 



such that vrfien a call is placed to the primary DN. all of Ihe secondary DNs are alert^ 
Such a list or grouping may be referred to as a flexible alerting group, or more broadly as 
an alerting group. In general, the incoming call to. the primary DN is then processed^ 
routed by a MSG, which then directs the bcoming call to the multiple different mobile or 
wireline secondary DNs of the user's predefined alerting group, creating multiple 
different outgoing communication legs to these differing and independent directory 

numbers. 

More specificaUy. in the preferred embodunent, when a MSC receives an 
incoming caU leg to the primary DN. it requests caU treatmentinstructions from the HLR. 
0 typically utilizing a location request In accordance with the present invention, the HLR 

then directs the MSG to obtain "called party information" from the callingparty. 
12 T^icaUy. the MSG may provide the calling party with a menu ofoptions, such as 

S language selections, and choices of different kmds of products or services. In additi^^^ 

the MSG may request the name of the calling party and the purpose of the caU. This 

mfonnation may be transmitted to the HLR, whUe some of the information (such as the 
calling party name and purpose of the call) DMy be stored for re-tnmsmission to a caUed 

party. Based upon this information, the HLR may select a subset of secondary DNs from 

I the alerting group, such as those secondary DNs corresponding to called parties with 

II flucncyinaparticularlanguageorwhosupportparticularservicesorproducts. TheHLR 

2i then provides the MSG with aUsting of the secondary DNs to which outgoing call legs 

aretoberouted,andtheMSCthenprocessesandgeneratesoutgoingcalllegstothese 

secondary DNs. ^ . 

The MSG fiirthcr provides conditional altering of these outgoing call 
• legs. Such a conditional answering may befconfigure'd'in a variety of ways, such as by 
25 entry of a predeterminedjode by a>lled (alerted) party, such a^END o/^ALK, or 

simply by going offhook. When an outgoing call leg is conditionaUy answered, t^ 

MSG provides the caUed party information on the conditionally- answered outgoing.call 
leg. but does not j^en connect the MndtionaUy answered outg^^^^ leg to .the 
incLing caU leg to foii^a ciim^nunication session: The called part^^ 
■answered outgoing call leg may then utilize the called party information as desired, .such 
as to screen the call, and may then unconditionally answer, hold or release the outgoing 
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call leg. Other outgoing call legs continue to be alerted and may also be conditionally 
answered, with the provision of called party information, or may remain unanswered, or 
may be unconditionally answered Whichever outgoing call leg is first to be 
unconditionally answered will receive the call and be connected to the caDing party, with 
the other call legs released (i.e., dropped or torn down, with their corresponding alerting 
ceased), including other outgoing call legs which may have been conditionally answered 
previously. 

The various embodiments of the present invention both allow a called 
party to conditionally answer an incoming call and provide a called party with additional 
types of information, enabling a significant level of call screening. In the preferred 
embodiinent, the additional, called party information includes call routing information, 
such as a specification of the primary DN called, call purpose information, and other 
types of information desigiiated by the consumer. For example, the information provided 
to the called party may include responses from the calling party, such as option or menu 
selections, or may identify specific flexible alerting groups, providing the Ga.lled party 
with information pertaining to the purpose or routing of the call,, and enabling the most 
suitable member of a flexible alerting group to respond to the call. The various 
embodiments of the present invention also provide an alerted party with the ability to 
conditionally answer an incoming call and receive the additional information, without 
being connected to the calluig party and without releasmg or dropping other outgoing call • 
legs to other members of the alerting group. In addition, the apparatus, method and 
system of the present invention are user fiiendly, user transparent, and capable of 
implementation in existing telecommunication equipment. 

Numerous other advantages and features of the present invention will 
become readily apparent fix)m the following detailed description of the invention and the 
embodiments thereof, fix)m the claims and from the accompanying drawings. 

Brief Description of the Drawings 

Figure 1 A is a graphical diagram illustrating alerting of multiple outgoing 
CG^mmuni cation sessions commencing upon processing of an incoming call to a network 
switch. 



-6- 



Figure IB is a graphical diagram illustrating conditional answers during 
alerting of multiple outgoing communication sessions in accordance with the present 
invention. 

Figure IC is a graphical diagram illustrating connection of an 
unconditionally answered outgoing communication call leg with an incoming call leg to 
form a communication sessions, with the release of remaining outgoing call legs, in 
accordLance with the present invention. 

Figure 2 a block diagram illustrating a first system embodiment for 
providing conditional answering in multiple leg telecommunication sessions in 
accordance with the present invention. 

Figure 3 is a block diagram illustrating a second system embodiment for 
providing conditional ans>yering in multiple leg telecommunication sessions for wireless 
communication in accordance with the present invention 

Figure 4 is a block diagram illustrating an apparatus embodiment for 
providing conditional answering in multiple leg telecommunication sessions in 
accordance with the present invention. 

Figure 5 is a flow diagram illustrating a method embodiment for providing 
conditional answering in multiple leg telecommunication sessions in accordance with the 
present invention. 

Detailed Description of the Invention 

While the present invention is susceptible of embodiments in many 
different forms, there are shown in the drawings and will be described herein in detail 
specific embodiments thereof, with the understanding that the present disclosure is to be 
considered as an exemplification of the principles of the invention and is not intended to 
limit the invention to the specific embodiments illustrated. 

As mentioned above, a need remains for an apparatus, method and system 
both to provide a called party with additional types of information and to allow a called 
party to conditionally answer an incoming call. In accordance with the present invention, 
an apparatus, method and system are provided which both provide a called party with . 
such additional information for call screening, and which allow a called party to 



conditionally answer an incoming call to receive the additional information. In the 
preferred embodiment, the additional information includes call routing information, call 
purpose information, and other types of information designated by the consumer. For 

example, the information provided to the called party may include responses from the 

f 

calling party or may identify specific flexible alerting groups, thereby providing the 
called.p.arty„with information pertamin g^to the p urpose or routing of the call. The various 
embodiments of the present invention also provide an alerted partywTth the'abiUty to 
conditionally aniswer an incoming call and receive the additional' information, without 
being connected to the calling party and without releasing or dropping other outgoing call 
legs to other members of the alerting group. In addition, the apparatus, method and 
system of the present invention are user friendly, user transparent, and capable of 
implementation in existing telecommunication equipment. 

As mentioned above, the new ANSI-41 specification provides a 
communications standard for flexible alerting for wireless communications, as a 
terminating feature or terminating call service. In this specification, a call is placed to a 
special directory number ("DN") referred to as a pilot directory ntmiber ("pilot DN") or 
as a primary directory number ("primary DN"). A subscriber or other user of flexible 
alerting or other multi-leg conunimications, typically predefines a group of other 
directory numbers, referred to herein as secondary DNs, which are to be associated with 
the pilot or primary DN, such that when a call is placed to the priinary DN, all of the 
secondary DNs are aterted. Such a list or grouping may be referred to as a flexible 
alerting group, or more broadly as an alerting group or a secondary DN group. The 
incoming call to the pilot' DN is then to be processed by a mobile switch, which then 
directs the incoming call to the multiple different mobile or wireline secondary DNs of 
the user's predefined alerting group, creating multiple different outgoing communication 
legs to these differing and independent directory numbers. Whichever outgoing call leg 
is first to answer will receive the call and be connected to the calling party, with the other 
call legs released (lc, dropped or torn down, with their corresponding alerting ceased). 

Such flexible alerting or other multi-leg communication may be useful, for 
example, in businesses involving sales, repairs, or dispatching services. Such flexible 
alerting may also be useful for other business and personal uses, such as multiple calls to 



a home, office, and cellular telephone. For example, a child may call a single DN, 
namely, a parent's pilot DN, which will then alert the telephones at all the associated 
directory numbers or lines defined in the parent's alerting group or list, such as their 
home DN, business ofBce DN, home office DN, and cellular or other mobile telephone 
DN. Presuming the parent is present, the parent will be alerted at any and all of these 
locations from the placement of a single telephone call. 

As a consequence, for the purposes of the present invention, a person 
referred to as a called party may receive telecommunication calls in at least two diifferent 
ways. First, the called party may receive calls directly via incoming calls placed to their 
directory number. Second, if their directory number is defined as a secondary DN in an 
alerting group, they may receive calls indirectly via incoming calls placed to the pilot DN 
(or primary DN) of the alerting glx>up. Similarly, a called party may also r^ive calls 
indirectly through call forwarding, via incoming calls placed to a different directory 
number of the called party. The present invention is directed to enabling the called party 
to conditionally answer an outgoing call leg to receive types of information to distinguish, 
between these two types of calls, direct and indirect calls (such as flexible alerting calls), 
and to determine whether they are the most appropriate member (of a flexible alerting 
group) to unconditionally answer the incoming call leg. 

Typically, when an individual answers a call, such as by going off-hook or 

tby pressing a SEND (TALK, or equivalent) button, that call is answered 
"unconditiontdly ", such that the^^ledpartjnsj^ 

for a communication session. In accordance with the present invention, however, an 
individual may^'cdnditionally" answer a gall and receive additional information, 
transparently to the calling party, and without the called party being connected to the 
calling party for a communication session. Following a conditional answer, the called 
party may further decide to accept(unconditionally answer) or reject (decline to 
imconditionally answer) the call; in the event the. called party does accept the call, then . 
and only then is the called party connected to the calling party for a conununicatioh ' 
session. 

More specifically, in accor-dance with the present invention, when a called 
party has been alerted (on an outgoing call leg of a multiple outgoing call leg session), 



the called party may "conditionally answer" the outgoing call leg, such as by going off 
hook, by pressing a "SEND" button (or its equivalents, such as a TALK button), or by 
entering a predesignated code, such as "*SEND" or "*3", for example. Following such a 
conditional answer, information is provided to the called party, such as a verbal message 
provided by the calling party or a designation of which flexible alerting, group was called. 
5m5ig this time, other members of the flexible alerting group may also be conditionally 
(or imconditionally) answering their corresponding outgoing call legs. Following a 
conditional answer, the called party may accept (unconditionally answer) the outgoing 
call leg, or may release (reject) the outgomg call leg (such as by pressing an "end" button 
of by going on hook). Whichever outgoing call leg is first to provide an unconditional 
answer will receive the call and be connected to the calling party, with the other call legs 
released (i.e., dropped or tom down, with any corresponding alerting ceased). 

The ANSI-41 specification does not address any issue concerning either 
conditional answering of an outgoing call leg or the provision of information to a called 
party pertaining to the routing or purpose of the outgoing call. Rather, the ANSI-41 
specification merely addresses and requires that an incoming call to a pilot DN be routed 
to associated secondary DNs of the flexible alerting group, with the calling party 
ultimately coimected to an answering party. Figure 1 A is a graphical diagram illustrating 
alertmg of multiple outgoing conununication sessions commencing upon processing of an 
incoming call (incoming call leg 105) to a network switch 130. 

As illustrated in Figure 1 A, an incoming call leg 105 is received and 
processed by a network switch 130 (discussed in greater detail below). Following 
processing of the incoming call leg, call placement and other processing conunences for 
four independent outgoing commimlcation sessions A, B, C, and D,.naiiiely outgoing call 
legs 1 10, 1 15, 120 and 125 respectively (illustrated as dashed lines). These various 
outgoing call legs may be routed to any type of wireline or wireless secondary DN. 
Similarly, the outgoing call legs may be routed through one or more nodes, which may be 
any combination of PSTN (public switched telephone network), satellite, packet-based, 
or wireless nodes, or may require an additional mobile, paging message to locate a mobile 
telephone. As these calls are processed, the switch 130 presumably (and with reasonable 
certainty) has no a priori or other advanced knowledge cpnceming which, if any, of the 
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outgoing call legs 1 10, 1 15. 120 and 125 will be unconditionally answered. As a 
consequence, in accordance with the invention of another related patent application of 
Lucent Technologies, Inc., an open connection is maintained between the incoming call 
leg 105 and all of the outgoing call legs 110, 115. 120 and 125, unless and until one of 
the outgoing call legs is, in fact, unconditionally answered by a called party. Once one of 
the outgomg call legs 1 10, 1 15, 120 and 125 is unconditionally answered, then a voice 
patii, connection or link will be established between the incoming call leg 105 and the 
unconditionally answered outgomg call leg. 

Figure IB is a graphical diagram illustrating an exemplary conditional 
answering of two outgoing call legs of tiie flexible alerting illustrated.m Figure lA, As 
illustrated in Figure IB. called parties A and C have conditionally answered tiieir 
respective outgoing call legs 1 1 0 and 120 (illustrated by double dashed lines). In the 
preferred embodiment, the called party may conditionally answer then- outgoing call leg 
in any number of predefined ways, such as by going ofi ^ook or press ing. aS-lhutton 
foHowed by the Since tiie outgoing call legs 1 10 and 120 are only 

conditionally answered, an open connection continues to be maintained between all of the 
outgoing call legs (110. 115, 120 and 125) and the incoming call leg 105. In addition, the 
other outgoing call legs which havenot^eObeen condition or unconditionally 
answered (outgoing caU legs 1 1 5 and 125) are not bemg released or dropped by the 

switch 1 30. Moreover, during the period Aarcalled psuly A is conlitia^y 
answering the outgoing call leg 1 1 0, information is being transmitted to the called party 
A, and during the period that called party C is conditionally answering the outgoing call 
leg 120, similar information is also being transmitted to tiie called party C. 

Continuing to refer to Figure IB. while eitiier called party A or called 
party C is receiving called party information, any one of tiie outgoing call legs may be 
unconditionally answered. For example, during or after reception of such information, 
called party A may decide to unco nditionally answer tiie call, or to not answer tiie call. 
Once one of tiie outgoing call legs 1 10. 1 15. 120 and 125 is unconditionaUy answered, a 
connection or link is established between tiie incoming call leg 105 and tiie 
unconditionally answered outgoing call leg. and tiie otiier unanswered or conditionally 
answered outgoing call legs are released, as discussed below witii reference to.Figure IC. 




Figure IC is a graphical diagram illustrating connection of an 
unconditionally answered outgoing communication call leg with an incoming call leg to 
form a communication sessions, with the release of remaining outgoing call legs, in 
accordance with the present invention. As illustrated in Figure IC, for example, called 
party C has unconditionally answered the outgoing call leg. 120 (illustrated as a solid 
line). Consequently, a connection or link 135 is or has been established between the 
incoming call leg 105 and the imconditionally answered outgomg call leg 120 to form a 
full duplex communication session, and the other outgoing call legs 1 10, 115 and 125 are 
being or have been released or dropped (illustrated as dotted lines). While in this case 
outgoing call leg 120 has been the first of the outgoing call legs to provide an 
unconditional answer (and therefore be connected to the incoming call leg 105), it should 
be noted that any outgoing call leg which is first to provide an unconditional answer will, 
be connected to the incoming call leg, not just an outgoing call leg which previously 
provided a conditional answer. 

As mentioned above, information (referred to herein as "called party 
information") is provided by the switch 130 on all conditionally answered outgoing call 
legs, in this case outgoing call legs 1 10 and 120, as illustrated in Figure IB. Accordingly, 
any called party that has conditionally answered their respective outgo.ing call leg 
receives the called party information, and thereby may screen the outgoing call leg. An 
important aspect of the present invention is that any conditionally answered outgoing call 
leg (such as 1 10 and 120) is not, without more, connected to the mcoming call leg from 
the calling party. As a consequence, the conditional answering occurs transparently to 
the calling party. Moreover, when any of the outgoing call legs (110 and 120) have been 
conditionally answered, the network switch 130 does not release or drop the other 
outgoing call legs, namely, outgoing call legs 1 15 and 125. Rather, such outgoing call 
legs are dropped or released only following an unconditional answer of an outgoing call 
leg, such as outgoing call leg 120 of Figure IC. 

In the preferred embodiment, the called party information consists of an 
^udiblejgiessage for perception by a listener. For instance, when the information is a 
message, the message may alert the called party that the call session is a multiple leg 
telecommvmication session. The message also may provide the called party with a 
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distinguishing greup identifier, such as an alerting group name or number, or the primary 
directory number called (or other designation of a flexible alerting group), in order to 
assist the called party in distinguishing one flexible alerting group from another, such as 
distinguishing a business group from a family group. The information provided.to the 
called party may also indicate the number of outgoing call legs which are being alerted, 
also to assist in determining whether the called party should unconditionally answer the 
outgoing call leg. For more advanced embodiments, the calling party may be asked by 
the system (such as systems 200 or 300, below) to provide certain types of information, 
such as language requirements or product requirements; this information also is then 
provided on outgoing call legs which have been conditionally answered. 

Other information which may be useful for a called party may also be 
transmitted. Such information may include a notification of the language of the calling 
party, such English or Spanish, to enable the riiost appropriate member of a flexible 
alerting group to respond to the caU. Other types of calling party information, such as 
information pertaining to particular products, also may be provided that may be 
appropriate or useful in directing the incoming call leg to the most suitable called party. 
For example, information pertaining to particular products may be useful for an alerting 
group for sales or for repairs. This type of information may be designated when a 
flexible alerting group is originally established and may be modified over time. In the 
preferred embodiment, a menu of choices pertaining to this type of information is 
provided to the calling party, who may then make an appropriate choice, such as by 
pressing "1" for English, "2" for Spanish, or pressing "3" for cellular and "4" for PCS. 
AT As indicated above, various options are available to the called party for 

providing a conditional answer (and screening incoming calls) and/or providing an 
unconditional answer. In the preferred embodiment, the called party may provide an 
encoded conditional answer that includes screening capability. For example, for a called 
party who is a member of several alerting groups, upon being alerted, the called party 
may enter a "*3" or a "3SEND",.providing a conditional answer indicating that the called 
■ party is to be connected to acallonly from th eir aierting^o up n^ abCT? Similarly, the 
called party may enter a "#3" or similar code for a negative conditional answer and 
screening, indicating that the called party is to be connected to a call only from any 
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alerting group other than their alerting group number 3. When any of these conditions is 
met, the called party does not need to perform any ftirther actions to be connected to the 
incoming call leg. 

In addition to output of an audible message, other means such as visual 
displays (on mobile units 130, discussed below) may also provide the called party with 
the ability to screen calls. First, in addition to caller ID display, additional information 
such as a (star), a "#" (pound), a special digit sequence (such as "99"), or any other 
distinctive identifier or other mark, may be added as a prefix or suffix to a displayed 
calling number and/or name in order to designate a flexible alerting call. In addition, the 
called directory number could also be displayed, indicating to the called party whether 
the outgoing call leg was a flexible alerting call (displaying the pilot or primary DN), or 
whether the call was a direct call (displaying the called party's directory number). 

Fig, 2 is a block diagram illustrating a first system embodiment 200 in 
accordance with the present invention. The system 200 includes one or more mobile . : 
switching centers ("MSCs") 215 and one or more wireline switching centers 205, which 
may be connected via trunk and signaling lines to each other and to a broader network . 
210, such as a PSTN of ISDN network, thereby providing multiple teleconmiunication 
connections to other locations, such as providing a link to a satellite. 23 5. T^e system 200 
also includes a database 220, which is preferably connected or coupled to a wireline 
switching center 205 and to the MSG 215. A database 220 may also be directly included 
or integrated within the various switching centers 205 and 215, 

The wireline switching center 205 is generally connected to a plurality of 
telephones 240 or other customer premise equipment. Alternatively, via base stations or 
other wireless transceivers (not separately Ulxistrated), the MSCs 215 typically have a 
wireless link to the various mobile units 230, such as cellular telephones within a 
particular geographic region. The wireline and mobile switching centers 205 and 215 
usually are also typically physically separated due to regulatory and other historical 
reasons. These switching centers, however, may be combined into one. or more switching 
centers having both wireline and wireless functionalities. 

Continuing to refer to Fig. 2, either the wireline switching center 205 or 
one of the mobile switching centers 215 receives an incoming call directed to a primary 



DN. The switching center 205 or 215 then transmits a request to database 220 for an 
alerting list containing the secondary DNs associated with the primary or pilot DN (such 
as a termination list). The database 220 transmits a response to the corresponding 
switching center 205 or 215. The response may contain or list the associated DNs and 
any corresponding routing and timing parameters (disclosed in the related applications), 
or may request that the switch obtain additional information from the calling party. 

For example, in response to a request from a switching center 205 or 215, 
the database 220 may provide the switch with an announcement list, for options to be 
played to the calling party; as previously specified in creating (or modifying) the 
particular alerting group. When announcement messages have been played, the calling 
party then enters associated choices, such as language choices (e.g., pressing "1" for 
English, "2" for Spanish), or other service or equipment choices (e.g.. pressing "1" for 
cellular services, "2" for wireline services, "3" for data services, and so on). In addition, 
the calling party may also be requested to speak his or her name, or company, etc. This 
responsive information is then transmitted by the switch (205 or 215) to the database 220. 
Based on this responsive information, the database 220 may then make various , 
determinations (based upon the calling party's input) and generate an appropriate listing 
of secondaiy DNs (selected as a subset from the available secondary DNs of the total 
alertiiig group), such the secondary DNs of those alerting group members who are fluent 
in Spanish. The database 220 then transmits (to the switching center 205 or 215) this 
listing of secondary DNs (with associated routing and timing parameters, and with any 
further information to bp transmitted to the called parties), for corresponding routing and 
conditional answering of the outgoing call legs. 

For conditional answering, the system 200 may be configured in various 
ways. In a first embodiment, the system is pre-configured for conditional answering, 
such that entry of pre-established code or pressing a particular key by the called party is 
automatically interpreted as a conditional answer, such as^ntry of a "♦SEND" when 
answering (with entry of "SEND" interpreted as an unconditional answer). In an 
alternative embodiment of the present invention, the system 200 is configured for 
unconditional answering (as a default). To. provide conditional answering, a ne\y 
parameter may be included one of the response messages from the database 220 to the 
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switch (205 or 2 1 5), which indicates that the outgoing call legs may be conditionally 
answered (referred to herein as a conditional answering ("CA") parameter). In that 
alternative embodiment, the absence of the conditional answering parameter in the 
response message is a default setting indicating normal or typical handling of Miswered 
outgoing call legs (i.e.. any answer is an unconditional answer). 

As indicated above, following routing of the various outgoing call legs by 
the switch (205 or 215) and alerting of the various called parties, in accordance with the 
present invention, any of the outgoing call legs may be conditionally answered, with the 
caDed party receiving any of the various types of called party information discussed 
above. Following reception of such information^ a conditionally answering called party 
may then unconditionally answer the outgoing call leg, or may release the outgoing call 
leg. Alternatively, with or without a conditional answer, any of the outgoing call legs 
may also be unconditionally answered. As mentioned above, any such unconditionally . 
answered outgoing call leg is connected to the incoming call leg, for a communication 
session with the calling party, with aU remaining outgoing call legs then being released or 
tomdovra. 

Fig. 3 is a block diagram illustrating a second, preferred system 
embodiment 300 for wireless communication in accordance with the present invention, 
such as for ANSI-41 flexible alerting. In this system 300, two types of MSCs represent 
the mobile switching centers 215. The first type of MSG, referred to as an originating 
MSG 310, receives an incoming call leg designatiing a primary DN, generates the 
plurality of outgoing call legs to the associated secondary DNs, and directiy provides 
service to the mobile units 230 within its designated or predetermined geographic region 
330. The second type of MSG, referred to as a serving MSG 315, provides service to 
mobile units 230 that have traveled or roamed into their designated or predetermined 
geographic regions 340 and 350. A stand-alone home location register ("HLR") 320 is 
illustrated, to implement the database 220 and other ANSI-41 signaling fimctionality, 
(Alternatively, an integrated HLR may also be utilized, in which HLR functionality is 
included within each MSG 310 arid 315.) The various MSCs 310 and 315 are preferably 
connected to the HLR 320 via ANSI-41 signaling interfaces and corresponding Unks 325. 
As in the system of Fig. 2, the various MSGs 310 and 315 are also connected or coupled 



to a wireline switching center 205 and to a network 210, for multiple network 
connections, such as PSTN, ISDN, or satellite connections. (As in Figure 2, base stations 
or other wireless transceivers are not separately illustrated). 

Referring to Figure 3, when an originating MSG 310 receives an incoming 
call designating a primary DN, the originating MSG 310 transmits a query or other . 
message to an HLR 320. Such a query is typically in the fomi of a data packet, and 
includes a reference to the pilot DN or other primary DN. While the operation of the 
system 300 is explained with reference to an originating MSG 3 10, it should be 
understood that any MSG 215, at any given time, may be serving as either or both an 
originating MSG 3 1 0 or a serving MSG 315. The incoming call to the originating MSG 
310 may be a wireless call from one of the mobile units 230 or may be a wireline call 
originating from the network 210, such as a PSTN call. In the preferred embodiment, 
utilizing thfe ANSI-41 specification, the query transmitted by the originating MSG 310 to 
the HLR 320 is a "LocationRequest", which is an operation used by an originating MSG 
3 10 to obtain call treatment instructions from the HLR 320. The location request or 
query is initiated with a "TGAP INVOKE (LAST), carried by a TGAP QUERY WITH 
PERMISSION package, and mcludes corresponding mandatory and optional parameters 
as defined in the ANSI-41 specification for a LocationRequest INVOKE, such as pilot 
DN, billing identification, and originating MSG identifier. 

Utilizing its database, the HLR 320 first determines whether the primary 
DN is for a flexible alerting group (or other multi-leg communications group), and if so, 
the HLR 320 prepares a response or other message for transmission to the originating 
MSG 310, As mentioned above, if the HLR 320 is configured to obtain or request more 
information (from the calling party, via the MSG 310), the HLR 320 prepares and 
transmits a response message, indicating the type of information to be collected, as 
discussed above. In the preferred embodiment, the response message is an ANSI-41 
compatible RemoteUserlnteractionDirective with an AimoxmcementList This response 
message directs the originating MSG 310 to output or play' the various designated 
prompts or other messages to the calling party, and to obtain the requested information, 
such as touch tone (DTMF) responses or a recording of a calling party name. The 
information collected by the originating MSG 310 is traiismitted to the HLR 320, 



preferably in the form of an ANSI-41 compatible RemotelnteractionDirective with 
DialedDigits. Based upon this information and its configuration for the particular 
alerting group, the HLR 320 then determines what information should be included in a 
response, including a listing of selected secondary DNs, appropriate routing and timing 
parameters, a conditional answer parameter (to indicate that the alerting group should be 
provided with this service, also as discussed above), and other called party information to 
be provided on the outgoing call legs. 

Following this determination, or following a location request when the 
HLR 320 does not request additional information from the originating MSG 310, tiie 
HLR 320 generates a message (for transmission to the originating MSG 3 10) containing 
or listing the selected secondary DNs that are to be alerted, and containing some or all of 
the called party information, such as text for display. In the preferred embodiment, the 
response data packet listing the secondary DNs is provided in a TerminatioiiList of an 
ANSI-41 compatible LocationRequest RETURN RESULT ("LRRR"). In addition, 
depending upon system 300 configuration, as mentioned above, the HLR 320 may also 
include within the response message a conditional answer parameter, to provide this 
service for the flexible alerting session. As ^sclosed m the related applications, the HLR 
320 may also have obtained routing information for roaming mobile units 230, and if so, 
additional messaging may have occurred between the HLR 320 and tiie serving MSGs 
315. 

The originating MSG 3 10, utilizing the data contained in the response date 
packet (the secondary DNs, their corresponding routing parameters, called party 
information, and optionally a conditional answer parameter, included within an LRRR), 
begins processing and routing each outgoing call leg to each secondary DN. If and when 
one or more of these outgoing call legs is conditionally answered, by going off-hook or 
entering a.predesignated code such as *SEND, the originating MSG 310 transmits called 
party information to the called party on each of the con^tionally answered outgoing call 
leg(s), and maintains an open connection between the incoming call leg and the 
conditionally answered* outgoing call leg(s). During this time, other outgoing caU legs 
may be conditionally or unconditionally answered, and any unanswered outgoing call 
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legs may also be released or dropped according to their respective no answer time 

parameters CmT"). - 

A called party of one of the conditionally answered outgoing call legs, 
having received the caUed party information, niay subsequently decide whether to 
unconditionally answer the call leg or to release the call leg. In addition, any of the 
called parties of the other outgoing call legs may also decide to unconditionally answer 
their respective outgoing caU leg. -Whichever caUed party is fiist to unconditionally 
answer an outgoing call leg, such as by entering a code or pressmg the "SEND" button, . 
that outgoing call leg is connected to the incoming call leg by the MSG 310, and the other 
remaming outgoing call leg are released or dropped (also by the MSG 310). Conversely, 
for any conditionally answered outgoing call leg, in the event that the called party does 
not want to unconditionally answer, the called party mdy simply go pn-hook or press an 
"END" button. The MSG 310 then releases that outgoing call leg, all transparently to the 
calling party. 

In the preferred embodiment, the outgoing call leg is conditionally 
answered by entering a code, such as by pressing the * button followed by the SEND 
button (i.e., *SEND). As mentioned above, other alternatives are available, for instance, 
for utilizing different screening options, such as off-hook providing an unconditional 
answer, ♦SEND providing a conditional answer, and various positive or negative 
screening alternatives for different alerting groups, such as 3SEND to provide a 
conditional answer for the user's predefined flexible alerting group number three, or 
2SEND to provide a conditional answer for all of the user's predefined flexible alerting 
groups except number 2. 

Figure 4 is a block diagram illustrating an apparatus embodiment 400 in 
accordance with the present invention. As discussed in greater detail below, the 
apparatus 400 may be included witiiin anMSG (310 or 315), or distributed among an 
MSG (310 or 3 15) and HLR 320 of a system 300, or may be included within a switch 205 
or 2 1 5, or distributed among a switching center 205 or 21 5 and database 220 of system 
. 200. The apparatus 400 includes a network interface 415, a processor 410, and a memory 
420. 
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The network interface 41 5 is utilized to receive an incoming call leg to a 
pilot DN or primary DN, and to transmit the plurality of outgoing call legs to the 
secondary DNs associated with a primary DN. For example, in system 300, the network 
interface 415 may be couplable to the network 210 (via trunk and signaling lines) .for 
transmission and reception of PSTN calls. The network interface 415 may also be 
couplable (via trunk and signaling lines) to a base station <not illustrated) for transmission 
and reception of wireless calls. The network interface 415 may also be utilized to receive 
and transmit messages, such as to receive and transmit a location request or query, and to 
receive and transmit a response message containing a listing of secondary DNs, called 
party information, and a conditional answer parameter ^ any). 

The memory 420 is used to store data pertaining to primary DNs, 
associated secondary DNs, any various subgroups of the secondary DNs (such as those 
pertinent to language preferences, etc.), routing parameters, answering parameters, a 
conditional answer parameter, other call placement and routing information, and the call 
progress information of the related inventions. The memory 420 may be a magnetic hard 
drive, an optical storage device, an integrated circuit, or any other type of data storage 
apparatus. The memory 420 also performs such information storage comparable to the 
information storage of the database 220 or HLR 320. 

Continuing to refer to Figure 4, the processor 410 may include a single 
integrated circuit ("IC"), or may include a plurality of integrated circuits or other 
components connected, arranged or grouped together, such as microprocessors, digital 
signal processors ("DSPs"), application specific integrated circuits ("ASICs"), field 
programmable gate arrays ("FPGAs"), associated memory (such as RAM and ROM), and 
other ICs and components. As a consequence, as used herein, the term processor should 
be understood to equivalently mean and include a single processor, or arrangement of 
processors, microprocessors, controllers, or some other grouping of integrated circuits 
which perform the functions discussed above and also discussed in detail below with 
reference to Figure 5, with associated memory, such as microprocessor memory or 
additional RAM, SRAM, DRAM. MRAM, ROM, EPROM or E^PROM. The 
methodology of the invention, as discussed above with reference to Figures 1-3 and as 
discussed below with reference to Figure 5, may be programmed and stored, in the 
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processor 420 with its associated memory and other equivalent components, as a set of 
instructions (or other configuration) for subsequent execution when the processor 410 is 
operative (i.e., powered on and functioning). 

As mentioned above, such an apparatus 400 may be included within, or 
distributed among, an MSG (3 1 0 or 3 1 5) or HLR 320 of a system 300. or may be 
included within, or distributed among, switching centers 205 or 215 and database 220 of 
system 200, For example, when included within the system' 200, the various switching 
centers 205 and 215 may incorporate the database 220; in that event, the apparatus 400 
may be completely included within either the wireline switching center 205 or the 
wireless switching center 215. Also for example, when included within.the system 300, 
the apparatus 400 may be distributed among the originating MSG 3.10 and the HLR 320, 
with the memory 420.incorporated within the HLR 320, with the processor 410 having 
components within the originating MSG 310 and the HLR 320, and with the network 
interface 415 incorporated within the MSG 310 (or 315). In such a distributed 
embodiment for the system 300, the apparatus 400 would also include corresponding 
ANSI-41 signaling interfaces within the originating MSG 310 and the HLR 320, for 
communication of the various requests and responses discussed above. 

Figure 5 is a flow diagram illustrating a method embodiment for providing 
conditional answering in multiple leg telecommunication sessions in accordance with the 
present iiivention. The method begins, start step 500, with the reception of an incoming 
call leg designating a primary DN, step 505, such as reception by an MSG (310 or 315) of 
an incoming call leg designating a pilot DN of the ANSI-41 specification. Next, in step 
510, the method determines all of the secondary DNs associated with the primary DN (as 
part of the alerting group) and all related parameters, such as determines whether the 
alerting group (and/or primary DN) is configured for conditional answering, as well as 
determining any timing, routing and/or no answer time parameters (as disclosed in the 
related applications). As mdicated above, step 510 is usually performed by an HLR 320 
in the preferred embodiment, following a query from the originating MSG 3 10 to the 
HLR 320, such as an ANSI-41 LocationRequest. 

Following step 5 10, the method determines whether the multiple leg 
telecoiTun\mication session is configured for conditional answering, step 515, such as 
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whether the alerting group parameters include a conditional answer parameter. When the 
multiple leg telecommunication session is not configured for conditional answering in 
step 5 1 5, the method proceeds to step 575 and processes the multiple leg 
telecommunication session according to its default or other designated mode, such as the 
default processing mode discussed in greater detail below (with respect to steps 575 
through 605). When the multiple leg telecommunication session is configured for 
conditional answering (step 515) the method proceeds to step 520, and determines or 
obtains any and all called party information for the alertkig group. As discussed above, 
this step is preferably performed as several substeps, with corresponding messaguiig, by 
and between the HLR 320 and MSG 3 1 0, with interaction with and input from the calling 
party, such as through responses to prompts or recorded verbal responses. 

Following step 520, the method processes and routes each outgoing call 
leg, of the plurality of outgoing call legs, corresponding to each of the secondary DNs of 
the alerting group, step 525 . In the preferred embodiment, such processing also 
preferably utilizes the various timing, routing and no answer time parameters of the 
related applications. The method then monitors each of the outgomg call legs to 
determine whether a call leg has been conditionally answered, step 530. When an 
outgoing call leg has been conditionally answered in step 530, such as by entering a code 
or sequence such as *TALK or #SEND, the method proceeds to step 535 and provi4es 
called party information to the called party on the conditionally answered outgoing call 
leg. For example, depending upon the configuration of the alerting group specified by 
the subscriber, an MSG 3 10 will provide called party information such as the primary DN 
called, the total number of outgoing call legs alerted, distinguishing information (such as 
a distinctive identifier of the alerting group), or other information requested from the 
calling party, as discussed above. As discussed above, for a conditionally answered 
outgoing call leg, no connection or communication link is created between the incoming 
call leg and the conditionally answered outgoing call leg. Following step 535, the 
method determines whether the called party of the conditionally answered outgoing call 
leg has terminated (or released) the call, step 540, such as by the called party going on 
hook, pressing an "END*' button, or otherwise hanging up the call. When the 
conditionally answered call has been terminated in step 540, the method proceeds to step 
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565 and releases that outgoing call leg. When the conditionally answered outgoing call 
leg has not been released in step 540, or when the outgoing call leg was not conditionally 
answered in step 530, the method proceeds to step 545. 

In step 545, the method determines whether the outgoing call leg was 
unconditionally.answered, such as by pressing a button or entering a code (e,g.,.TALK or 
SEND). When the outgoing call leg has been unconditionally answered in step 545, the 
method (via MSG 3 10) connects the unconditionally answered outgoing call leg to the 
incoming call leg to form a communication session, step 550. Following this creation of 
a communication session, the method releases all remaining outgoing call legs, step 555, 
and the method may end, return step 610. 

When the outgoing call leg has not been unconditionally answered in step 
545, the method (via MSG 310) determines whether a no answer time piiod has expired, 
step 560, as disclosed in the related applications. When the no answer time period has 
expired for the (unanswered) outgoing call leg in step 560, that unanswered outgoing call 
leg is released, step 565. When the no answer time period has not expired for the 
(unanswered) outgoing call leg in step 560, and following step 565, the method 
determines whether there are remaining outgoing call legs to be monitored, step 570. 
When there are remaining outgoing call legs to be monitored in step 570, the method 
returns to step 530 and monitors each remaining outgoing call leg (for conditional 
answering, unconditional answering, and/or termination). When there are no remaining 
outgoing call legs to be monitored in step 570, the method also may en4; return step 610. 

As mentioned above, when an alerting group has not been configured for 
conditional answering (as determined in step 5 1 5), the method will provide default 
processing for the multiple leg telecommunication session, such as the default processing 
of step 575 through 605. In the preferred embodiment, such default (or regular) 
processing is quite similar to the processing discussed above, but without the additional 
conditional answering features. In step 575, for the default mode, the method also 
processes and routes each outgoing call leg, of the plurality of outgoing call legs, 
corresponding to each of the secondary DNs of the alerting group. In the preferred 
embodiment, such processing also preferably utilizes the various timing, routing and no 
. answer time parameters of the related applications. 
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Without providing conditional answering, in step 580, the method 
determines whether the outgoing call leg was answered {Le,, unconditionally answered), 
such as by pressing a button or entering a code (e.g., TALK or SEND). When the 
outgoing call leg has been answered in step 580, the method (via MSG 310) connects the 
answered outgoing call leg to the incoming call leg to form a communication session, 
step 585. Following this creation of a communication session, the method also releases 
all remaining outgoing call legs, step 590, and the method may end, return step 610. 

When the outgoing call leg has not been answered in step 580, the method 
(via MSG 310) also determines whether a no answer time period has expired, step 595, as 
disclosed in the related applications. When the no answer time period has expired for the 
(unanswered) outgoing call leg in step 595, that unanswered outgoing call leg is released, 
step 600. When the no answer time period has not expireid for the (unanswered) outgoing ' 
call Teg in step 595, and following step 600, the method also determines whether there are 
remaining outgoing call legs to be monitored, step 605. When there are remaining 
outgoing call legs to be monitored in step 605, the method returns to step 580 and 
monitors each remaining outgoing call leg for answering. When there are no remaining 
outgoing call legs to be monitored in step 605, the method also may end, return «tcp 610. 

In addition to the methodology illustrated in Figure 5, other equivalent 
variations are available. For example, rather than specifying a single conditional answer 
state or parameter for the entire alerting group as a whole, each secondary DN may be 
configured individually for conditional answering, such as having an individual • 
conditional answer parameter. An alerting group would then have a corresponding set of 
conditional answer parameters, with processing and routing of outgoing call legs 
potentially proceeding along both the conditional answering path (steps 515 through -570) 
and the default path (steps 575 through 605) discussed above. A corresponding 
methodology for call processing will be apparent to those of skill in the art. For example, 
for that situation, the method would detennine whether the particular secondary DN was 
configured for conditional answering. When not configured for conditional answering, 
the corresponding outgoing call leg would be handled in a default mode, such that when 
answered, the answered outgoing call leg would be connected to the incoming call leg, 
with the release of the remaining unanswered call legs. When the secondary DN is 
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configured for conditional answering, called party information would also be obtained 
and provided on a conditionally answered call leg, with the balance of the call processing 
proceeding as described above. 

Numerous advantages of the present invention may be apparent from the 
above discussion. First, the apparatus, method and system of the present invention both 
allow a called party to conditionally answer an incoming call and provide a called party 
with additional types of information, enabling a significant level of call screening. In the 
preferred embodiment, Hie additional, caUed party informationincludes caU routing 
information, call purpose information, and other types of Moimation designated by the 
consumer. For example, the information provided to the caUed party may include 
responses from the calling party, such as option or menu selections, or may identify 
specific flexible alerting groups, providing the called party with information pertaining to 
the purpose or routing of the call. The various embodiments of the present invention also 
provide an alerted party with the ability to conditionally answer an incoming call and 
receive the additional information, without being connected to the calling party and 
without releasing or dropping other outgoing call legs to other members of the alerting 
group. In addition, the apparatus, method and system of the present invention are user 
fiiendly, user transparent, and capable of implementation in existing telecommunication 
equipment 

From the foregoing, it will be observed that numerous variations and 
modifications may be effected without departing from the spirit and scope of the novel 
concept of the invention. It is to be understood that no limitation with respect to the 
specific methods and apparatus illustrated herein is intended or should be inferred. It is, 
of course, intended to cover by the appended claims all such modifications as fall within 
the scope of the claims. 

We claim; 
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A method of providing conditional answering in a multiple leg 
telecommunication session, the method comprising: 

(a) receiving an incoming call leg deisignating a primary directory number, • 

(b) determining a plurality of secondary directory numbers associated with 
the primary directory number, 

(c) processing and routing «ach outgoing call leg associated with each 
secondary directory number, of the plurality of secondary directory numbers; 

(d) when an outgomg calljeg, of the plurality of outgoing call legs, has 
been conditionally answered, providinglpalled^arty information on the conditionally 
answered outgoing call leg; and . 

(e) when an outgoing call leg, of the plurality of outgoing call legs, has 
been unconditionally answered, providing a connection between the unconditionally 
answered outgoing call leg and the incoming call leg to form a communication session. 

2. The method of claim 1, wherein step (b) further comprises: 
determining the called party information: 

3. The method of claim 2, further comprising: 

providing a listing of a pluraUty of options to a callmg party; 

in response, receiving an option selection from the calling party; and 

based upon the option selection, determining the called party information. 



4. The method of claim 3, wherein the plurality of options includes a 

language selection. 

5 . . The method of claim 3 , wherein the plurality of options includes a service 

selection. 



6. 

selection. 



The method of claim 3, wherein the plurality of options includes a product 



.7. The method of claim 3, wherein the plurality of options are designated m 

an ANSI-4 1 compatible Announcement List. 



8. The method of claim 2, further comprising; 

5 providing a listing of a plurality of options to ^calling party; 

in response, receiving an option selection from the calling party; and 
based upon the option, selection, determining the plurality of secondary 
directory numbers. 

10 .9. The method ofclaim 2, further comprising: • x*5 

. requesting a name from a calling party; 
J J storing in a memory a calling party nme received in response; and 

including the calling party name in the called party information. ./ 

m ■ ■ ■ ■ 

1^ 10. The metiiod of claim 1, wherein a conditional answering is indicated by 

entry of a predetermined code on an outgoing call leg of Ihe plurality of outgoing call 
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legs. 

it! 11, The method of claim 1 , wherein a conditional answering is indicated by an 

2C^, off hook signal on an outgoing call leg of the plurality of outgoing call legs. 

12. The method of claim 1, further comprising: : . 
when a conditionally answered outgoing call leg has not provided an 

unconditional answer within a predetermined period of time, releasing the conditionally 
25 . answered outgoing call leg. 

13 . The method of claim 1 , further comprising: 

subsequent to the formation of tiie communication session, releasing all 
remaining outgoing call legs of the plurality of outgoing call legs. 
30 . ' * 
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14. The method of claim 1, wherem the called party Mormation includes the 

primary directory number. 



15. The method of claim 1. wherein the called party inforniation includes a 
distinctive identifier for the multiple leg telecommunication session. 

16. Themethodofclwm 1, wherein the cdled party information includes an 
indication of an amount of outgomg call legs in the plurality of outgoing call legs. 

^ A system for providing conditional answering in a multiple leg 

telecommimication session, the system comprising: 

a database, the database having stored in a memory a plurality of 
secondary directory numbers associated with a primary directory nimiber, and 

a switching center coupled to the database, the switching center having an 
interface for receiving an incoming call leg designating the primary directory number and 
for processing and routing each outgoing call leg associated with each secondary 
directory number, of the plurality of secondary directory numbers; the switching center 
. further providing, when an outgoing call leg of the plurality ofoutgoingcall legs has 
been conditionally answered, called party information on the^nditioimUy answered 
outgoing call leg; and the switching center further providing, when an outgoing call leg 
of the plurality of outgoing call legs has been unconditionally answered, a connection 
between the-ujiconditionally Answered outgoing call leg and the incoming call leg to form 
a communication session. 

The system of claim 17, wherein the database determines the called party 

1 9. The system of claun 1 7, wherein the switching center further provides a 

listing of a plurality of options to a calling party, and in response, receives an option 
selection fix)m the calling party; and wherein the database, based upon the option 
selection, determines, the called party information. 



18. 

information. 
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20. The system of claim 19, wherein the plurality of options mcludes a 
language selection. 

21 . The system of claim 19, wherein the plurality of options includes a service 
selection. 

22. The system of claim 1 9, wherein the plurality of options includes a 
product selection. 

23. The system of claim 19, wherein the plurality of options are designated in 
an ANSI-41 compatible Announcement List transmitted from the database to the 
switching center. 

24. The system of claim 17. wherein the switching center further provides a 
listing of a plurality of options to a calling party, and in response, receives an option 
selection from the calling party; and wherein the database, based upon the option 
selection, determines the plurality of secondary directory numbers. 

25. The system of claim 17, wherein the switching center further requests a 
name from a callmg party, stores in a memory a calling party name received in response, 
and includes the calling party name in the called party information. 

26. The system of claun 17, wherein a conditional answering is indicated by 
entry of a predetermined code on an outgoing call leg of tiie plurality of outgoing call 
legs. 

27. The system of claim 17, wherein a conditional answering is indicated by 
an off hook signal on an outgoing call leg of the plurality of outgoing call legs. 
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28. The system of claim 17, wherein the switching center, when a 
conditionally answered outgoing call leg has not provided an unconditional answer 
within a predetermined period of time, releases the conditionally answered outgomg caU 
leg. 

29. The system of claim 17, wherein the switching center, subsequent to the 
formation of the communication session, releases all remaining outgoing call legs of the 
plurality of outgoing call legs. 

30. The system of claim 17, wherein the called party information includes the 
primary directory number. 

31. The system of claiin 1 7, wherein the called party information includes a 
distinctive identifier for the multiple leg telecommunication session. 

32. The system of claim 17, wherein the called party information includes an 
indication of an amount of outgoing call legs in the plurality of outgoing call legs. 

33. The system of claim 17, wherem the switching center is a mobile 
switching center and the database is a home location register. 
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An apparatus for providing conditional answering in a multiple leg 
telecommunication session, the apparatus comprising: 

a network interface for reception of an incoming call leg designating a 
primary directory number and for transmission of a plurality of outgoing call legs; 

a memory having a plurality of secondary directory numbers associated 
with the primary directory number, and 

a processor coupled to the memory and the network interface, wherein the 
. processor, when operative, includes instructions to process and route each outgoing call 
leg associated with each secondary directory number, of the plurality of secondary 
directory numbers; the processor including further instructions, when an outgoing call leg 
of the plurality of outgoing call legs has been conditionally answered, to provide called 
party information on the conditionally answered outgoing call leg; and the processor 
including further instructions, when an outgoing call leg of the plurality of outgding.call 
legs has been imconditionally answered, to provide a connection between the 
unconditionally answered outgoing call leg and the incoming call leg to form a 
corrmiunication session. 

35. The apparatus of claim 34, wherein the processor determines the called 
party information. 

36. The apparatus of claim 35, wherein the processor includes further 
instructions to provide a listing of a plurality of options to a calling party, and in 
response, to receive an option selection from the calling party, and based upon the option 
selection, to determine the called party information, 

37. The apparatus of claim 36, wherein the plurality of options includes a 
language selection. 

38. The apparatus of claim 36, wherein the plurality of options includes a 
service selection. 
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39: The apparatus of claim 36, wherein the plurality of options includes a 

product selection. 

40. The apparatus of claim 36, wherein the plurality of options are designated 
in an ANSI-41 compatible Announcement List transferred from the memory to the 
processor. 

41. The apparatus of claim 35, wherein the processor includes further 
instructions to provide a listing of a plurality of options to a calling party, and in 
response, to receive an option selection from the calling party, and based upon the option 
selection, to determine the plurality of secondary directory numbers. 

42. The apparatus ofclaim 35, wherein the processor includes further 
instructions to request e name from a calling party, to store in the memory a calling party 
name received in response, and to include the calling party name in the called party 
information. 

43. The apparatus of claim 34, wherein a conditional answering is indicated 
by entry of a predetermined code on an outgoing call leg of the plurality of outgoing call 
legs. 

44. The apparatus of claim 34, wherein a conditional answering is indicated 
by an ofiFhook signal on an outgoing call leg of the plurality of outgoing call legs. 

45 . The apparatus of claim 34, wherem the processor includes further 
instructions, when a conditionally answered outgoing call leg has not provided an 
unconditional answer within a predctennined.period of time, to release the conditionally 
answered outgoing call leg. 
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46. The apparatus of claim 34, wherem the processor includes further 
instructions, subsequent to the formation of the communication session, to release all 
remaining outgoing call legs of the plurality of outgoing call legs. 

47. . The apparatus of claim 34, wherein the called party information includes 
the primary directory number. 

48. The apparatus of claim 34, wherein the called party information includes a 
distinctive identifier for the multiple leg telecommunication session. 



49 . The apparatus of claim 34, wherein, the called party information includes 

Q an indication of an amount of outgoing call legs in the plurality of outgoing call legs. 

3^ A system for providing conditional answering in a multiple leg 

ISti telecommunication session, the system comprising: 

i 4; a home location register, the home location register having stored in a 

ILs. ' memory, in association with a pilot directory number, a plurality of secondary directory 
,p numbers and instructions for determining called party infonnation; and 

\ft^ a mobile switching center coupled to the home location register, the 

2® mobile svwtching center having an interface for receiving an mcpiningcaUk^ 

designating the pilot du-ectory number and for processing and routing each outgoing call 
leg associated with each secondary directory number, of the plurality of secondary 
directory numbers; the mobile switching center, following reception of a directive frorn 
the home location fegister, obtaining information ftom a calling party for a determination 
25 of called party information; the mobile switching center further providing, when an 

outgoing call leg of the plurality of outgoing call legs has been conditionally answered, 
called party information on the conditionally answered outgoing call leg; and the mobile 
switching center further providing, when an outgoing call leg of the plurality of outgoing 
call legs has been unconditionally answered, a cormection between the . unconditionally 
30 answered outgoing call leg and the incoming call leg to form a communication session. 
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51 Thesystemofclaim50,whereinthedirectivetothemoljileswitchmg 
center from the home location register is an ANSMl compatible AnnouncementList 
designating a plurality of options, and wherein the mobile switching center further 
provides a Usting of the pluraUty of options to the calling party, and in response, receives 

an option selection from the calling party and transmits the option selection to the home 
location register; and wherein the home location register, based upon the option selection, 
determines the called party information. 

52 The system of claim 50. wherein the directive to the mobUe switching 

. centerfrom the home locationregisterisanANSI-41 compatible AmiouncementList 
designatingaplurBUtyofoptions.andwhereinthemobileswitchingcenterfurther 

provides a listing of the plurality of options to the calling party, and in response, receives 
an option selection from the calling party and transmits the option selection to the hom^ 

location register, and wherein the home location register, based upon the option selection, 
determines the plurality of secondary directoiy numbers. 

53. The system of claim 50. wherein the pluraUty of options are predesignated 

by a subscriber from a set of selections, the set of selections including a language 
selection, a service selection, and a product selection. 

54 The system of claim 50. wherein a pluraUty of types of information 

forming called party information are predesignated by a subscriber from a set of types of 
information, the set of types of information including calling party name information, the 
pUot directory number, a distinctive identifier for the multiple leg telecommunication 
session, and an indication of an amount of outgoing caU legs in ttie plurality of outgomg 
call legs. 
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APPARATUS, METHOD AND SYSTEM FOR 
PROVIDING CONDITIONAL ANSWERING IN 
MULTIPLE LEG TELECOMMUNICATION SESSIONS 



Abstract of the Disclosure 
An apparatus, method and system provide for conditional answering in 
multiple leg telecommunication sessions, such as in a flexible alerting service. The 
preferred system includes a home location register (HLR) coupled to a mobile switching 
center (MSC). The HLR has, stored in a memory, a plurality of secondary directory . 
numbers associated with a primary directory number, such as an ANSI compatible pilot 
directory number. The MSC has an interface for receiving an incoming call leg 
designating the primary directory mmiber and for processing and routing each outgoing 
call leg associated with each secondary directory number. Following reception of a 
directive from the HLR, the MSC obtains information from a calling party to create 
called party information. When an outgoing call leg has been conditionally answered, the 
MSG provides the called party information on the conditionally answered outgoing call 
leg. Upon reception of the information, the called party may decide to accept the call, 
throu^ an unconditional answisr, or may hold or release the call. In the preferred 
embodiment, the called party information may include options or selections entered by 
the calling party, the name of the calling party, routing information, language selections, 
and product or service selections. Following an unconditional answer of an outgoing call 
leg, the MSC provides a connection between the unconditionally answered outgoing call 
leg and the incoming c^ leg to form a communication session. 
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IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

Declaration and Power of Attorney 

As one of the below named Inventors, I hereby declare that; 

My residence, post office address and citizenship are as stated below next to 
my name. 

I believe I am an original, first and joint inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled APPARATUS, 
METHOD AND SYSTEM FOR MAINTAINING CALL CONTROL AT A GATEWAY 
MOBILE SWITCHING CENTER UTILIZING A PACKET NETWORK the 

specification of which is attached hereto. 

I hereby state that I have reviewed and understand the contents of the above 
identified specification, including the claims, as amended by an amendment, if any. 
specifically referred to in this oath or declaration. 

I acknowledge the duty to disclose all infomnation known to me which is 
material to patentability a? defined in Title 37, Code of federal Regulations. 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, 1 19 
of any foreign appiication(s) for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent or inventor's certificate having 
a filing date before that of the application on which priority is claimed; 

None 

I hereby claim the benefit under Title 35, United States Code, 120 of any 
United States application(s) listed below and, Insofar as the subject matter of each of 
the claims of this application is not disclosed in the prior United States application in 
the manner provided by the first paragraph of Title 35, United States Code, 112, I 
acknowledge the duty to disclose all information known to me to be material' to 
patentability as defined in Title 37. Code of Federal Regulations. 1.56 which became 
available between the filing date of the prior application and the national or PCT 
internafional filing date of this application: 

None 

I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; 
and further that 'these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 
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I hereby appoint the following attomey(s) with full power of substitution and 
revocation, to prosecute said application, to malte alterations and amendments 
therein, to receive the patent, and to transact all business In the Patent and 
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Trademark Office connected therewith: 
Lester H. Birnbaum 
Richard J. Botos 
Jeffery J. Brosemer 
Kenneth M. Brown 
Craig J, Cox 
Donald P. Dinella 
Guy Eriksen 
Martin 1. Finston 
James H. Fox 
William S. Francos 
Barry H. Freedman 
Julio A. Garceran 
MonyR. Ghose . 
Jimmy Goo 
Anthony Grilio 
Stephen M. Gurey 
John M. Hamfian 
Michael B. Johannesen 
Mark A. Kurisko 
Irena Lager 

Christopher N. Malvone 
Scott W. McLellan 
Martin G. Meder 
John C. Moran 
Michael A. Mon-a 
Gregory J. Murgia 
Claude R. Narcisse 
Joseph J. Opalach 
Neil R. Ormos 
Eugeh E. Pacher 
Jack R. Penrod 
Daniel J. Piotrowski 
Gregory C. Ranieri 
Scott J. Rittman 
Eugene J. Rosenthal 
Bruce S. Schneider 
Ronald D. Slusky 
David L.Smith 
Patricia A. Veriangieri 
John P. Veschi 
David Volejnicek 
Charies L. Warren 
Jeffrey M. Welnick 
Eli Weiss 
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(Reg. No. 36096) 
(Reg. No. 37590) 
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(Reg. No. 39961) 
(Reg. No. 41736) 
(Reg. No. 31613) 
(Reg. No. 29379) 
(Reg. No. 38456) 
(Reg. No. 26166) 
(Reg. No. 37138) 
(Reg. No. 38159) 
(Reg. No. 36528) 
(Reg. No. 36535) 
(Reg. No: 27336) 
(Reg. No. 38173) 
(Reg. No. 35557) 
(Reg. No. 38944) 
(Reg. No. 39260) 
(Reg. No. 34866)- 
(Reg. No. 30776) 
(Reg. No. 34674) 
(Reg. No. 30782) 
(Reg. No. 28975) 
(Reg. No. 41209) 
(Reg. No. 38979) 
(Reg, No, 36229) 
(Reg. No. 35309) 
(Reg. No. 29964) 
(Reg. No. 31864) 
(Reg. No. 42079) 
(Reg. No. 29695) 
(Reg. No. 39010) 
(Reg. No. 36658) 
(Reg. No. 27949) 
(Reg, No. 26585) 
(Reg. No. 30592) 
(Reg. No. 42201) 
(Reg. No. 39058) 
(Reg. No. 29355) 
(Reg. No. 27407) 
(Reg. No. 36304) 
(Reg. No. 17765) 
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I hereby appoint the attorney{s) on ATTACHMENT A as associate attomey(s) 
in the aforementioned application, with full power solely to prosecute said 
application, to make alterations and amendments therein, to receive the patent, and 
to transact all business in the Patent and Trademark Office connected with the 
prosecution of said application. No other powers are granted to such associate 
attomey(s) and such associate attorney(s) are specifically denied any power of 
substitution or revocation. 
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Thomas Edward Hudepohl: 
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Residence: 532 Dempsey Place 
Geneva. Illinois 60164 

Citizenship: United States of America 



Post Office Address: 532 Dempsey Place 

Geneva, Illinois 60164 



Douglas Harvey Riley: 



Inventor's 
signature_ 



Residence: 1 1 66 Banyon Court 

Naperville. Illinois 60540 

Citizenship: United States of America 




Post Office Address: 



1166 Banyon Court 
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ATTACHMENT A 



Attorney Name(s): Nancy R. Gamburd Reg. No.: 38.147 

Telephone calls should be made to Nancy R. Gamburd. Gamburd & Associates. 
Ltd., at: 

Phone No.: 312-372-2920 ext. 125 
Fax No.: 312-372-7762 



All written communications are to be addressed to: 



Nancy R. Gambuni 
Gamburd & Associates, Ltd. 
10 South LaSalle St.. Suite 3300 
Chicago. IL 60603-1002 
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